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Pfoceedings of the Twenty-Second Annual Meet¬ 
ing of the American Association of 
Economic Entomologists 

The twenty-second animal meeting of the American Association of 
Economic Entomologists was held at Harvard Medical School, Brook¬ 
line, a suburb of Boston, Mass., December 28-29, 1909. 

The business proceedings follow in Part I, while the addresses, 
papers and discussions will be found in Part II. 

PART I 

The meeting was called to order by President W. E. Britton at ten 
o’clock a. m., Tuesday, December 28th. 

The attendance averaged one hundred members and visitors. The 
following members were present; 

George G. Ainslee, Clemson College, S. C.; Arthur I. Bourne, Washington, 

D. C.; E. W. Braucher, Washington, B. C.; W. E. Britton, New Haven, Conn.; 
C. T. Brues, Forest Hills, Mass.; A, F. Burgess, Washington, B. C.; Lawson 
Caesar, Guelph, Canada; C, W. Collins, Melrose Highlands, Mass.; A. F. 
Conradi, Clemson College, S. C.; Mel. T, Cook, Newark, Del.; E. A. Cooley, 
Bozeman, Mont,; E. C. Cotton, Knoxville, Tenn.; C. E. Crosby, Ithaca, N. Y.; 

E. A. Cushman, Washington, B. C.; J. J. Davis, Urbana, III; E. B. Engle, 
Harrisburg, Pa.; E. R, Farrer, South Lincoln, Mass.; E, P. Felt, Albany, 
N. y.; W. F. Fiske, Melrose Highlands, Mass.; S. A. Forbes, tJrbana, III; 
H. L. Frost, Arlington, Mass,; B. N. Gates, Washington, B. C.; H. Garman, 
Lexington, Ky.; C, P. Gillette, Fort Collins, Colo.; A. G, Hammar, Washing¬ 
ton, D. C*; T. J. Headlee, Manhattan,.Kan.; G, W. Herrick, Ithaca, N, Y.; C. 
Gordon Hewitt,'Ottawa, Canada;' W.,E. Hinds, Auburn, Ala,; E. F. Hitchings, 
Augusta, Me.; H. E. Hodgkiss, Geneva,'N. Y:; 'W.'I. Holland, Pittsburg, Pa.; 
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G. H. Hollister, Hartford, Conn.; C. W. Hooker, 'Wasliington, D. C.; L. 0. 
Howard, Washington, D. C.; S. J. Hunter, Lawrence, Kan.; O. A. Johaiinseii, 
Oroiio, Me.; F. A. Johnston, Amherst, Mass.; Nathaniel T. fvidder, Milton, 
Mass.; F. W. Lowe, Detroit, Mieh.; A. D. MeGillivray, Ithiiea, N. Y. ; H. 
Merrill, Danvers, Mass.: F. H. Mosher, JMelrose llighlnnds. Mass.: A. V. 
Morse, Wellesley, Mass.; W. C. O’Kane, Durham, N. l-I.; Horlavi't Osborn, 
Columbus, Ohio; J. R. Parker, Amherst, Mass.; P. J. Parrott, Geneva, N. Y.; 
Edith M. Patch, Ororio, Me.; L. M. Pealrs, College Park, Md. ; B. E. Philbrook, 
Portland, Me.; J. L. Phillips, Blacksburg, Va.; Asa 0. Pike, Springvale, M'e.; 
W. J. Price, Blacksburg, Va.; J. L. Randall, Pittsburg, Pa.; P". W. Raiie, 
Boston, Mass.; W, A, Riley, Ithaca, N. Y.; E, P. Ripley, Weston, Mass.; D. M. 
Rogers, Boston, Mass.; A. H. Rosenfeld, Baton Rouge, La.; W. E. Rumsey, 
Morgantown, W. Va.; E. D. Sanderson, Durham, N. H.; A. F. Satterthwait, 
Plarrisburg, Pa.; Wm. Saunders, Ottawa, Canada; N. E. Shaw, Columbus, 
Ohio; Franklin Sherman, Jr., Ra,leigh, N. C.; Henry Skinnei*, Philadelphia, 
Pa.; Harry S, Smith, Melrose Highlands, Mass.; J. B. Smith, New Brunswick, 
N. J.; R. 1. Smith, West Raleigh, N. C.; A. M. G. Soule, York Village, Me?.; 
A. L. Stene, Kingston, R. I.; H. E. Summers, Ames, Iowa; J. N. Summers, 
Amherst, Mass.; H. A. Surface, Harrisburg, Pa.; Myron H. Swenk, Lincoln, 
Neb.; T. B. Symons, College Park, Md.; W. R. Thompson, Melrose Highlands, 
Mass.; P. H. Timherlake, Melrose Highlands, Mass.; R. A. Vickery, Wash¬ 
ington, B. C.; B. H. Walden, New" Haven, Conn.; P. L. Waslibiirii, St. 
Anthony Park, Minn.; R. L. Webster, Ames, Iowa; W. M. Wheeler, Boston, 
Mass.; R. D. VUiitmarsh, Amherst, Mass.; E. L. Worsham, Atlanta, Ga., and 
L. H. Worthley, Boston, Mass. 

Among tlie visitors present, the following were noted: 

Prank A. Bates, South Braintree, Mass.; M. B. Cummings, Burlington, Vt.; 

G. E. Cushman, Baltimore, Md.; W. P. Headden, Port Collins, Colo.; P, L. 
Huested, Blaiivelt, N. Y.,; F. N. Fagan, Columbus, Ohio; W. H. Gates, Baton 
Rouge, La.; C. Jackson, Durham, N. H.; W. S. Regan, Amherst, Mass.; 

H, J. Speaker, Fort Clinton, Ohio: Di*. C. W. Stiles, Washington, D. C.; Ti. IL 
Taft, East Lansing, Mich.; P. F. Williams, Auburn, Ala., and R, Wooldridge, 
Melrose Highlands, Mass. A number of ladies were also present at eacVh 
session. 

Tlie report of the Secretary wms read as followts: 

REPORT OP THE SECRETARY 

At the time of the last annual meeting the roll of the Association included 
252 members. The membership tvas then increased by the election of one 
active, 38 associate and two foreign members and 16 associate members were 
transferred to the active roll. During the year one member in each class has 
been called by death, namely, Prof. Mark Vernon Slingerland, B. H. Guilbeau 
and Dr. A. Giard. The present roll contains the names of 118 active, 124 
associate and 46 foreign members, so that the year has shown an increase in 
each class of membership and a net gain including all classes of 36. 

Nearly tw"enty applications for membership have already been received by 
the Secretary and referred to the Committee on "Membership, which forecasts 
' a substantial gain in membership before this meeting shall have closed. 
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The Secretary lias revised and circulated the list of common names of 
insects adopted by the .Association, as directed at the last meeting, and 
together with the increasing correspondence and the work required on the 
JouaxAL has not huked employment for such spare time as coiilcl be devoted 
to the work. The records of the dues paid by members has been transferred 
to a card catalogue so that the information can be more readily available. 

By vote of the Executive Committee the Secretary wms authorized to 
expend for clerical assistance such amount as was deemed necessary, the 
total not to exceed one half of the unexpended balance of the previous 
year; $15.50 has been used for this purpose. 

The Association is in a good financial condition, as will be seen in the 
following statement; 


FINANCIAL STATEMENT. 

. $91.67 

164.00 

$32.45 
38.91 

38.50 
6.35 

15.50 
1.80 

.87 

-$134.38 

. 121.19 


$255.57 $265.57 

Respectfully submitted, 

A. F. Burgess, Btcretary, 


Balance on hand, December 28,1908. 

By amount received for dues, 1909. 

To stenographic report 1908 meeting 
stamps and stamped envelopes.. 

printing... 

card catalogue case and cards .. 
clerical work, secretary’s office . 

supplies... . 

telegraph and express charges.. 

Balance in treasury. 


By vote of the Associatioiij the report was accepted and referred to 
tlie Auditing Committee, for special report later in the session. 

The report of the Committee on Nomenclature wms presented by 
Mr. Herbert Osborn, and, after a general discussion and various 
changes which tvere made in the insect names recommended for com- 
mon use. it was adopted in the following form: 


REPORT OF THE COMMITTEE ON NOMENCLATURE 

The committee recommends: First, That the use of a common name for 
both larval and adult forms of an insect be permivSSible in eases w^here a 
common name for each form is already in general use and is properly dis¬ 
tinctive; the policy for adoption of such names by this Association to be the 
same as for adoption of any single name, that is, each nameAo be considered 
on its merits; 

Second, That use of different names for a given insect for geographic 
regions be discouraged, and officially indorsed only when the circumstances 
clearly require such usage in order to meet the conditions existing in such 
region. In the majority of such cases it is believed that it will be better 
policy to omit or postpone the official adoption by the Association of any 
name of this class and permit the problem to solve itself if possible by 
common usage of the'names in question. ' 
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It is recommended that the list of names adopted at this meeting he 
included as heretofore in the Proceedings of the Association. A plan of 
publishing the list in uniform style, as additions are made from yea.r to 
year, is suggested for consideration. This list, to properly serve Its puriiosiN 
should be kept up to date and should be readily accessible to all Avrittu’s on 
economic entomology. 

The committee desires to thank the members who have shown an inter¬ 
est in the matter of common names for insects and expresses the desire that 
this interest will continue. 

Respectfully submitted, 

Herbert Osborn, 

A. L. Quaintance, 
GonwiUtee. 


LIST OF COAT MON NAAIES ADOPTED DECEMBER 2STH, 1909 


Pomace fly. 

Asparagus miner. 

Beet leaf-hopper. 

Coffee-bean weevil. 

Sugar cane borer. 

Cotton aphis (or Alelon aphis) 

Cranberry spanworm. 

Citrus mealy bug. 

Diamond-back moth. 

Elm span worm. 

False potato beetle. 

Grape col asp is. 

Green fruit worm. 

Greenhouse thrips. 

Hag moth... 

Hop flea-beetle. 

Tobacco worm. 

Orange thrips... 

Green peach aphis. 

Black peach aphis. 

Periodical cicada. 

Rocky mountain locust. 

Flower thrips. 

Shot hole borer.. 

Southern pine sawyer... 

Striped garden caterpillar..... 
White marked tussock moth.. 

Water-cress leaf beetle. 

Water-cress sowbug... 

Western pine beetle.... 

Southwestern pine beetle,..... 

Roimdheaded pine beetle. 

Southern pine beetle.. 

AriMna pine beetle.. 

Smaller mexican pine beetle.. 


Drosophila ampelopMla Loew. 
,A(jromyza simplex Imew. 

Eatettix tenella Baker. 

Arcecerus faslculatus DeGecr. 

Diatrcea saccharalis Fab. 

Aphis gossypii Glover. 

, Clcora pampmariii Giien. 

Pseiiilococeus citri Risso. 

, Plutella macuiipennis Curtis. 

Emvnnos su’bsignarla Hbn. 
Lcptinotarsa juncfta Germ. 

Colaspls hrumea Fab. 

, XyUna antennata Walker. 

, Hcliothrlps ImmorrlioUlalis Bouchd. 

. PhohetroH' pithecimn S. and A. 

, Psyllioiles punctuluta Melsh. 
Phlegethoaflm quiu.gutHnaeidahis Hoav. 
.Euthrips citri Aloulton. 

My.zgs pcrslem Siilz. 

J/y.c'W.s perslcmmiger Siiutli. 

, Tihiceii septcndedm L. 

Melanophts spretus IThl. 

Euthrips tritkl Fitch. 

Scolytiis rugulosus Ratz. 

Monohammus titillator Ifab. 

Mamestra legiUma Grote. 
Hemerocampa leticosUgma S. and A. 
Pltwdon (vruginosa Suffr. 

UancaseUus hrachyurm Harger. 
Dmdroctonus hrev-lcomis Lee. 
Dendroctonus harden Hopk. 
Dendroctonus convexifrons Hox)k. 
Dendroctojim frontalis Zimm, 
Bendroctonm ardzonicus Hopk. 
Dendroctonus mexicanus Hopk. 
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Larger mexican pine beetle 

Colorado pine beetle. 

Mountain pine beetle. 

Black Hills beetle. 

Jeffrey pine beetle. 

Eastern larch beetle_... 

Douglas fir beetle. 

Eastern spruce beetle. 

Engelmann spruce beetle.. 
Alaska spruce beetle.. 
Sitka spruce beetle.. 
Redwinged pine beetle 
Locigepole pine beetle 
Allegheny spruce beetle 
European spruce beetle.. 
Black tiiri)entme beetle.... 
Red turpentine beetle. 


Dendroctonus pitrallelocoUis Chap. 
Betidroctoivus approximatus Dietz. 
Dendroctonus monticolm Hopk. 
Dendroctonus ponderosw Hopk. 
Dendroctonus jeffrcyi Hopk. 
Dendroctonus simplex Lee. 
Dendroctonus -pseiidotsugce Hopk. 
Dendroctonus plceaperda Hopk. 
Dendroctonus enyelmanni Hopk. 
Dendroctonus IjoreuHs Hopk. 
Dendroctonus ohesiis Mann. 


Dendroctonus niffpennls Kirby. 
Dendroctonus murrapanw Hopk. 
Dendroctonus piinctatus Lee. 
Dendroctonus micans Kiig. 
Dendroctonus terehrans Oliv. 
Dendroctonus valens Lee. 


The report of the Committee on Testing Proprietary Insecticides 
was presented by Mr. E. D. Sanderson. 

Mr. Sanderson stated that the main work that had been done by the com- 
mittee had been an effort to secure a national insecticide law and that the 
progress in that direction had been reported in the last issue of the Journal 
OF Economic! Extomology. The prospects of the passage of such a law are 
very good and the matter will be taken up at the present session of Congress. 
He requested the support of the members in furthering this legislation. 

Voted that the report be accepted and the committee contimied. 

Mr. Myron IT. Swenk reported for Mr. Laurence Bruner, chairman 
of the Committee on Affiliation, that some progress had been made in 
this tvork, but that no further report could be submitted at this time. 

By vote of the Association, the report was accepted as a report of 
progress, and the committee continued. 

The President introduced Di\ C. W. Stiles of the United States 
Marine Hospital Service, who stated that he wished to call the atten¬ 
tion of the Association to a movement which was being made to secure 
greater permanency for insect nomenclature. He stated that the 
matter was to be considered'at the next meeting of the International 
Zoological Congress, next summer, and for the purpose of securing a 
list of accepted binominal names to submit to that meeting, he 
requested that as many zoologists as possible forward to him a list 
of names which they considered authentic. These names are desired 
within the next three months, so that they can be edited, and from 
them a list will be selected for submittal to the meeting next summer. 

The idea of this movement is to secure more stability in the nomen- 
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clature. and no one is expected to cliange the names accepted by tlii‘ 
ci)iig:ress, Avitlioiit its approval. 

Botanical as well as zoological names are desii'cd. 

It was suggested that a eoniniittee be appointed to take charge of 
tliis matter, and by vote of the Association it w^as referred to the 
Executive Committee. 

The President appointed the following committees: 

Nom,illations—S. A. Porbes, E. P. Pelt and W. E. Hinds. 

Resolutions—Franklin Sherman, Jr., C. P., Gillette and E. 1). San¬ 
derson. 

Auditing—T. J, Headlee and E. L. Worsham. 

Owing to the absence at the meeting of Mr. H. T, Pernakl and 
Jir. AV. D. Hunter, members of the Committee on Membership, tlie 
chair appointed hir. H. E. Summers and the Secretary to iill tlie 
vacancies on the committee. 

By a vote of the Association, the President was authorized to 
appoint a committee of three members to draft suitable memorial 
resolutions for the members who had died during the yeax", and Messrs* 
Herbert Osborn, 0. R. Crosby and F. L. AV'ashburn were appointed. 

The Secretary read an invitation from Dr. Ludwig A^on Graff, Pres¬ 
ident of the Eighth International Zoological Congress, requesting that 
delegates be appointed to attend the meeting, which will be hOd at 
ftratz, Austria, from August 15th to 20th, 1910. 

By vote of the Association, the matter was referred to the Excaan 
tive Committee, with power to act. 

A letter was read by the Secretary from Pinf. H. A. Gossard, of 
booster, Ohio, expressing his i-egrets that he was not abP to be |)r(\s- 
ent at the meeting, and bring with him the Ohio Bxhi!)it of IiisiM-is, 
used for exhibition at state and county fairs. Owing to illm^ss and 
other unexpected difficulties it was not possible to setid the (exhibit, 
liut Professor Gossard promised to prepare a fully illustrated [)ai)er 
tor the Journal. 

At four o'clock p. m., Wednesday, December 29th, the papers of 
tile program having been disposed of, the final business of the session 
fas transacted, ■ ■ ' 

Mr, Sanderson suggested that some action be taken wdiertiby at the 
next meeting members of the Association might be provided with, a 
cUstinetive button, so that they could be readily distinguished from 
iiienibers of othei’ affiliated societies present at the convention. 

On motion, it was voted; that thC; matter be referred to the Execu¬ 
tive Committee, Tor its'Consideration, with power to act. 
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The' report of the Auditing Committee was presented by Mr. T. J. 
Tleadlee, as follows: 

REPORT OP THE AUDITING COMMITTEE 

Your Auditing Committee for the 22nd annual meeting begs to report that 
it has carefully examined the accounts of your secretary, and found them 
in most satisfactory condition. 

Respectfully submitted, 

T. J. Headlee, 

E. L. Worsham, 
Committee. 


By vote of the Association, the report was accepted. 

President Britton stated that on account of a recent ruling made 
in the United States Department of Agriculture, it ivas not possible 
for members of the xissoeiation to secure their expenses when attend¬ 
ing the annual meeting of this Association, and he suggested that some 
action should be taken to provide for the expenses of the Secretary at 
the meeting, and then presented the report of the Executive Commit¬ 
tee, which is as follows: 

REPORT OP EXECUTIVE COMMITTEE 

In -Tune this Association was invited by Sir William Ramsay to send a del¬ 
egate to the International Congress of Applied Chemistry to he held in 
London, May 22d to June 2d, 1909. As it seemed desirable to have the 
Association represented and as we are not yet able financially to send a 
delegate so far and pay his expenses, your president asked Doctor Howard, who 
had planned a trip abroad, if he could not attend this meeting as a dele¬ 
gate. Finding this impracticable, one of onr foreign members, Prof. 
A. E. Shipley of Cambridge, England, was asked to do so, and kindly repre¬ 
sented the Association. 

AhOut the first of October the President was asked to appoint a delegate 
to represent the Association at the dedication of the new building of the 
College of Physicians at Philadelphia, November 10th. Dr. Henry Skinner 
was appointed, and kindly consented to he present. 

On December 13th the President learned from Mr. W. L. W. Field of the 
plans to unveil during Convocation Week a tablet upon the site, in Milton, 
where Dr. T. W. Plarris formerly lived. Mr. Field asked if he could be 
authorized to state that this Association would he represented at the unveil¬ 
ing. The authorization was gladly given, and Professor W. M. Wheeler was 
appointed to be present on that occasion as a representative of the Asso¬ 
ciation,,, ' ' ■ 

The Executive Committee authorized the Secretary to expend money for 
the clerical work of the office to an amonnt not exceeding one half the 
unexpended balance of the previous'year. This balance' was ,$91.45. So far 
$15.50 has been used for this purpose. ■ The committee; further recommends 
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that for the coming year the Executive CommittGe be aiilliorized to pay the 
Secretary such amount as it sees fit as a small honorarium. 

Respectfully submitted, 

W. E. Britton, FresklGUt. 

H. E. Summers, Becnnd Vice-President-. 

By vote of tlie Association, the report was accepted and its recoin- 
iiiendations adopted. 

The report of the Committee on Resolutions was presented by 
Pranklin Sherman, Jr., as follows: 

REPORT OP COMMITTEE ON RESOLUTIONS 

Tile committee on resolutions submits the following: 

EesoUed, That the American Association of Economic Entomologists hereby 
expresses its appreciation of the courtesies extended by the local committee 
on arrangements, the Cambridge Entomological Club,, and the Corporation 
of Harvard University. 

Besolnedi That the thanks of the Association be tendered to the' editiu'ial 
management of the Journal of Economic Entomology for the excellent .staiitl“ 
ard which they have maintained for the official organ of this Association. 

Resolvent That we again declare our conviction that the control of the 
Gypsy Moth and the Brown-tail Moth in New England is an economic prob¬ 
lem of the first magnitude, and of the most vital importance to the entire 
country. Furthermore, we would emphasize the importance of the several 
New England States and the United States Department of Agriculture 
continuing with undiminished vigor the policies so ably prosecuted during 
the past few years. 

Resolvedt That this Association urges upon Congress the necessity of legis¬ 
lation to provide for inspection to prevent the introduction of dangerous 
insects and plant diseases, and recommend that this Association :i|)po!iit 
as a committee Messrs, Symons, Worsham and Atwood to i'e])resent It in 
furthering such legislation. 

Resolved, That we again endorse the bill now before Oougress for the c*ori- 
trol of the purity of insecticides and fungicides (H. R. 2218). 

Respectfully submitted, 

Franklin Sherman, Jr., 

E. D. Sanderson, 

C. P, CtlLflSTTE, 

Oommiittee, 

Voted that the report be accepted and its recommendatiom adopted. 

The report of the Committee on Memorial Resolutions was presented 
by Mr. Herbert Osborn, as follows: 
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REPORT OP COMMITTEE ON MEMORIAL RESOLUTIONS ” 

Your eoniinittee to prepare resolutions relatiye to tlie iiieiubers of 
the society who had died during the past year, beg leave to report as 
follows: 

Prof. M. V. Slingerland, President of this Association in 1903^ who 
died March lOtli, 1909, had won for himself an enviable place among 
American Entomologists by the accuracy and originality of his obser¬ 
vations and by the clearness and directness of Ms WTitings. As an 
Economic Entomologist, while insisting on absolute scientific accuracy, 
he never lost sight of the necessity of presenting the results of his 
studies in a form available for the public. He was an inspiring and 
sympathetic teacher and numbered as his friends all who had associa¬ 
tion with him. His untimely, death is a distinct loss to Entomological 
Science. 

By the death of Prof. B. H. Guilbeait, the Society has lost one of 
its 3’'oiinger members wRo had already proved his ability as an inves¬ 
tigator and teacher. His wmrth -was generally recognized, and those 
of us who had the privilege of meeting him on the oecasioUvS wMen lie 
attended our sessions were impressed with his qualities of earnestness, 
sincerity and friendliness. 

In the death of Prof. A. Giard, we recognize the loss of one of our 
most distinguished foreign members. His contributions to Economic 
Entomology have for many years been recognized as of special merit, 
and the Society feels that Entomological Science is deprived of an 
able exponent. 

Ecsolvcdj That these resolutions be placed in the published records 
of this meeting of the society, and that copies be transmitted to the 
families of these deceased members with an expression of our sincere 
sympathy in their personal loss. 

Respectfully submitted, 

Herbert Osborn, 

F. L. Washburn, 

G. R. Crosby, 

. ' ■ Committee. 

By vote of the Association, the resolutions were adopted. 

The report on the Committee of Membership was read by Mr. J. B. 
Smith, as follows: 

REPORT OP THE COMMITTEE‘ON MEMBERSHIP 

Or* L. 0. Howard lias nominated as foreign members: Prof. Nikolai M. 
Kulagin, of the OandwirtschaftUches Institut in Petrooskoje, Moscow, 
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Russia; Prof. G. Severiii, Curator of the Natural History Museum in Brus¬ 
sels, and Prof. S, I. Kuwana, of the Imperial Agricultural Experiment Sta¬ 
tion of Japan, Nishlgaliara, Tokio, Japan. 

The committee recommends that these persons be elected as foreign 
members. 

The committee recommends for advancement from associate niemberslilp 
to the list of active members: Mr. C. T. Brues, Mr. C. R. Crosby, Mr. J. J. 
Davis, Mr. H. J. Franklin, Mr. A. G. Hammar, Mr. B. P. Plitcliings, Mr. Fred 
Johnson, Mr, A. D. MacGillivray, Mr. I-I. M. Russell, Mr. M. H. Sweiik, Mr. 
0. H. Sweezey, Mr. J. L. Webb and Mr. W. W. Yothers, 

Your committee recommends the transfer from the foreign membership 
list to the list of active members of Dr. C. Gordon Hewitt, of the Central 
Experiment Farms, Ottawa, Canada. 

Dr. W. B. Alwood has presented his resignation as member of the Asso¬ 
ciation to the Secretary, and your committee recommends its acceptance. 

The following names are presented for associate membership: 

Arthur 1. Bourne, Bureau of Entomology, Washington, D. C. 

Dawson Caesar, Guelph, Ontario, Canada. 

S. C. Clapp, Department of Agriculture, Raleigh, N. C. 

AYesley R. Coe, New Haven, Conn. 

C. W. Collins, Gypsy Moth Parasite Laboratory, Melrose Highlands, Mass. 
Samuel S. Crossman, Orlando, Fla. 

Wm. E. Evans, Jr., Painesville, Ohio. 

Edward R. Farrar, South Lincoln, Mass. 

Warren S. Fisher, Highspire, Pa. 

S, W. Poster, Bureau of Entomology, Washington, D. C. 

C. B. Hardenberg, Bureau of Entomology, Washington, D. C. 

R. "W. Harned, Agricultural College of Mississippi. 

AVilliam B. Herms, University of California, Berkeley, Cal. 

P. H. Hertzog, Lewisburg, Pa. 

G. H, Hollister, Plartford, Conn 

O, A. Johannsen, Orono, Maine. 

P. A. Johnston, Amherst, Mass. 

Nathaniel T. Kidder, Milton, Mass. 

Joseph PI. Merrill, Danvers, Mass. 

Z. P, Metcalf, Raleigh, N. C. 

Albert P. Morse, Wellesley, Mass. 

W. C. O’Kane, Durham, N. H. 

John R. Parker, Amherst, Mass. 

E. E. Philbrook, Portland, Maine. 

Asa O. Pike, Springvale, Maine. 

Edw. P. Ripley, Weston, Mass. 

T. E. Snyder, Bureau of Entomology, Washington, D. C. 

A. M. G. Soule, York Village, Maine. 

John N. Summers, Amherst, Mass. 

William R. Thompson, Melrose Highlands, Mass. 

Philip H. Timberlake, Melrose Highlands, Mass. 

William R. Walton, Harrisburg, Pa. 

R.' D. Whitmarsh, Amherst, Mass. 
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V, L. Wildermutli, Bureau of Entomology, WasMngton, D. C. 

L. H, Wortliley, Boston, Mass. 

James P. Zimmer, Bureau of Entomology, Washington, D. C. 

Nine active members are in arrears for dues for three years, and the 
committee recommends that the Secretary notify these members of their 
delinquency. If within three months they have not paid the full ainoimt 
due, the Secretary is instructed to strike their names from the list of 
members. 

Ten associate members are in arrears for clues, three years, and the com¬ 
mittee recommends the same action. 

Respectfully submitted, 

John B. Smith, 
n. E. SUMAIEKS. 

A. P. Burgess, 

' Committee. 

By vote of the Association, the report was accepted and its recoin* 
inendatioiis adopted. 

The report of the Nominating Committee ivas read by Mr. E. P. 
Felt, as follows: 

REPORT OP THE NOMINATING COMMITTEE 

The committee submit the following nominations: 

President, E. D. Sanderson, Durham, N. H. 

First Vice-President, H. T. Pernald, Amherst, Mass. 

Second Vice-President, P. J. Parrott, Geneva, N. Y. 

Member of Committee on Nomenclature, H. Garmaii. 

Members of the Advisory Board of the Journal of Economic Entoaiology, 
C. P. Gillette, Fort Collins,.. Colo., and Wilmon Newell, Baton Rouge, La. 

Councillors for the American Association for the Advancement of Science 
S. A. Forbes and H. E. Summers. 

Respectfully submitted, 

S. A. Forbes, 

E. P. Pelt, 

W. E. Hinds, 

Committee. 

By vote of the Association, the Secretary was instructed to cast a 
ballot in favor of the members named in the report as officers for the 
ensuing year. 

It was also voted that the time and place for holding the nest 
meeting be referred to the Executive Committee, with power to act. 

The Secretary announced that on the following morning an excur¬ 
sion would be made to Arlington to witness a spraying demonstration 
at the office of Messrs., H. L. Frost & Cod 

There being no further business, the meeting adjourned. 

^Thursday morning, December 30th, 1909.—^Ahont 25 members were pres- 
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PART II 

The address of President W. E. Britton was presented at the open¬ 
ing session Tuesday morning, with Second Vice-President Summers in 
the eliair, and was as follow's: 


THE OFFICIAL ENTOMOLOGIST AND THE FARMER 

By W. E. Bkitton, Neio Haven, Conn, 

It is with hesitating steps that I attempt to follow^' the path, at first 
but a trail, blamed by the pioneers of American Economic Entomology, 
and later trodden by their followers, so illustrious—^some of whom are 
no longer with us. That path is now" a well-worn thoroughfare. Seem¬ 
ingly little grain can be left along its borders, so man}" careful w^orkers 
have gleaned by the wmyside. 

In looking over the list of subjects treated in the addresses of for¬ 
mer presidents of this Association, I find that almost every phase of 
Economic Entomology has been ably discussed, but conditions are ever 
changing, and it remains for me to call your attention to a few pres¬ 
ent aspects of the subject, and to leave with you a few somewhat dis¬ 
connected thoughts regarding them. 

My subject, '^The Official Entomologist and the Parmer,” needs 
perhaps a wmrd of explanation. By ^'official entomologist” I mean 
such men as are employed by the various states and territories and by 
the Federal Government to study insects and their relations to man 
and his crops. It includes state entomologists, state nursery inspec¬ 
tors, commissioners in charge of suppressing certain important pests, 
experiment station entomologists, professors of entomology in agricul¬ 
tural and other colleges, and members of the working staff of the Bu¬ 
reau of Entomology at Washington. Certain museum curators also 
might w^ell be included under the term. It may be assumed at the out- 


ent at tiie demonstration, as guests of Mr. H. L. Frost, and after examining 
nis office and extensive storehouse, containing all kinds of Insecticide ma¬ 
chinery, the demonstration was held. A high power gasolene sprayer was 
used, and the members had an opportunity to observe the solid stream system 
of spraying. 

Several devices, in the way of couplings, nozzles, etc., were also on 
exhibition. 

All those present expressed much satisfaction in having had an 'Oppor¬ 
tunity to he present at the demonstration, and a vote of thanks was extended 
to Mr. Frost for his courtesy and hospitality. 
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set that tlie official entomologist is an economic eiitomolo^st, because 
men are not usually employed by nations, states, or even universities 
and colleges to investigate the purely scientific aspects of entomology. 
Such an official, therefore, is supposed to be in readiness to impart 
information at all times and places regarding insects and their injury, 
and how to suppress them. 

For the purpose of this discussion we should not limit the term 
^'farmer’’ to the man wiio tills the soil as his chief business, but 
should rather give it a ])roader interpretation and make it include 
the '^gentleman farmer’’ and the resident of the ^dllage and city; in 
fact, anyone and everyone who can be helped by the official entomolo¬ 
gist or who seeks his aid. In other words, the title might read, ‘^The 
Official Entomologist and His Constituency.” 

What are the ciualifications of a model official entomologist f For 
the first essentials we can probably do no better than to quote from 
Mr. F. SI. Webster’s excellent paper before this Association at the 
Baltimore meeting a year ago in regard to the requisites of an 
assistant. 

“With all of us who have the management of men there comes a 
time when an emergency arises and someone must be detailed to a mpst 
difficult piece of investigation, where only the most resourceful, per¬ 
severing and trustworthy are to be employed, and lucky is the man 
who gets the opportunity. Now if I were to be asked to indicate some 
of the most essential ciualifications for such a man I should say, first, 
honesty, and, second, common sense. 

Let us adopt these qualifications as being the two most important 
ones also for the official entomologist. Indeed, lacking them he can 
never be a real success in this or any other profession. The impor¬ 
tance of training should not be overlooked, and right here let me 
say that many, perhaps most, of us have gone into our work and our 
positions with very scanty training.* In fact, the great demand for 
workers during the past few years has necessitated the acceptance of 
many otherwise excellent men wffio are not sufficiently trained in 
entomological methods and technique. This cannot be helped, and in 
such eases the men must get their training through actual experience 
in their work, which is perhaps after all the best school. If these men 
have honesty, common sense, energy and a little ingenuity, or resource¬ 
fulness, they will soon outstrip others who have had far better training 
in whom these qualities are-lacking. 

The entomologist must do something more than gather facts; he 

^ Journal of Economic Entomology^ Yol. II, p. 90, April, 1909. 
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Riust be able to interpret tlieir meaning. He cannot always be in 
ids office or laboratory, even tlioiigli it is a great convenience to Ids 
people to diid liim wdien they call. He cannot always he in tlie field, 
blit lie should have a tliorongii knowdedge of the conditions there. In 
fact, he should have a good general knowledge of all phases of his 
subject, and it is desirable that he be a specialist and an authority in 
a few of them. 

Probably few^ of ns possess all qualifications necessary to make ns 
ideal official entomologists. Perhaps everyone has some of them. As 
Ms work increases, he iimst have help,—and if funds are available, 
scientific and clerical assistants are secured. He must then plan and 
direct their efforts as wnll as his own. He niiist possess tact, must 
be a good organizer, and must be able to judge the ability and capacity 
for work in others. He must be able to manage men. New problems 
are then introdueed in regard to the proper credit for work done by 
his assistants. The ideal official should err on the side of generosity 
rather than that of selfishness in such matters. It is true that the 
assistants can usually do much of the routine work where no credit 
is expected or given in publication. 

In Ms relations with other entomologists he must be courteous, and 
give credit wffiere credit is due. Pie should refrain from engaging 
in personal controversies, though he should not hesitate to stand up 
for the right as he sees it. 

Too many of us have our attention occupied by work of a routine 
nature because of a lack of help. It is extremely important that the 
entomologist be given some time for research wurk in order tha.t .he 
may aid in increasing the sum total of human knowledge in his elioson 
subject. There are still many prqblems to be solved, and the official 
entomologist from his wvalth of experience and observations can sur¬ 
vey the field with a broader view than the beginner. Uiifortunately, in 
.many cases the official has little time for investigation and wbatev(n* 
is done must be done by assistants. At any rate, some research woik 
should be done. 

To gain knowledge tlirongh observation and research is clearly tlie 
first essential of the profession. The second essential is to bring this, 
knowledge before the public. And let me say that right here is one 
of the problems of the official entomologist as well as of every experi¬ 
ment station wurker. The most intelligent farmers, and a certain ii um¬ 
ber of mercTiants, manufacturers and employees, as wadi as scientists, 
are alwmys in touch with such work and often aid the official in it. 
But there is always 'a great ma.ss of people who have never h.eard uf' 
the state entomologist or of the agricultural experiment station of 
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tlieir own state, and ivho are entirely ignorant of all siicii matters. 
Tliey must be informed. I say ' because tlieir own welfare and 
tlie public interests are at stake. The public liealtli demands it. 
Health officers and medical men are now calling upon official entomolo¬ 
gists for expert evidence and advice about the breeding places of 
moscpiitoes and flies, and this support should be given them wherever 
possible. Ignorance of the law—^man\s law—excuses no one; but in 
ignorance of nature's laws our greatest dangers lie. The compara¬ 
tively recent discoveries of the spread of human diseases by insects 
make it imperative that no opportunity be iiegieeted to iilaee the 
proper instruction regarding entomological sanitation before the peo¬ 
ple. This should be done, however, in a dignified way, and the 
commonest method is by means of publications. Lectures, illustrated 
by lantern slides and by insect specimens, are also an important 
means of getting the facts before the peojile. The press is our most 
powerful ally, but the modest entomologist shrinks from the publicity 
acquired if he is inteiwieived too often by the reporter, and also hesi¬ 
tates to send information to the papers. Perhaps some of this public¬ 
ity can be avoided if the information is given out as coming from the 
institution instead of from any particular individual connected 
with it, 

I believe that educational exhibits at fairs and agrienltural meetings 
are of the greatest value in educating the people. They should be 
arranged in an attractive manner, and supplied with neat descriptive 
labels that give real information. In an exhibit of this kind at a Con¬ 
necticut fair in September, twenty cages of living insects attracted 
more attention and excited more interest than any other portion of 
the exhibit. The living insects shown included mosquitoes, both 
Anopheles and Chilex^ in larval, pupal and adult stages, and a niiiiiber 
of caterpillars, wdiieli could be readily procured at that time of the 
year, most of them being common pests of the field or garden. 

We should avoid the vaudeville methods practiced by some zealous 
wmrkers for the betterment of mankind. Dignity and good taste 
should be maintained, or 'we had better dispense altogether with this 
means of educating the public. 

In order to do effective work, an official entomologist must have the 
confidence of his clientele. It is not always easy to gain this confi¬ 
dence. Personal contact with the farmer, honesty and frankness 
regarding entomological matters, and prompt attention to the details 
of each inquiry will help much. It is always better to say don’t 
kn;ow/’ if that indeed be The truth, than to allow the farmer to learn 
that fact from some other source. 
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I liave given some of the requirements of the ideal oflieial eritomolo™ 
gist. Few of IIS, I fear, ean meet them. Nevertheless, in s|)ite ol: all 
Ills sliortcoiiiings, the official entomologist is often of great pra(i;ienl 
value to tlie state. For insiaiuee, in case of a locai. (Outbreak of 
serious insect, if tiiere is an authorized entomologist with forces 
already ■ organizefl and a small fund at his disposal, the pest may be 
not only kept from spreading, but perhaps actually exterminated in 
that locality, thus saving great losses of crops as well as tremendous 
expenditures of money to later subdue the pest and get it under con¬ 
trol, if that is even possible. 

The experience of the New England states with the gypsy moth, 
Porthetria dispar Linn., and the shipment into this country of nests 
of the hrown-tail moth, Eiiproctis ckry$orrh(Ba Fabr., on nursery stock 
last year, in the absence of any system of Federal inspection, would 
seem to make it not only expedient but almost necessary for the safety 
of property and other interests, that each state not , having sueli a 
department should at once organize one. An instance from iny own 
state will serve as an example: On December 14th, 1909, I learned 
that the gypsy moth had been reported from the town of Wallingford. 
That very day we verified the report, and the following day had men 
at work destroying the egg-masses, getting 2,000 the first day. Since 
then the work has been continued, and over 5,000' egg-masses have been 
destroyed. The infestation is a bad one, covering at least three quar¬ 
ters of a scjuare mile, but the pest must he exterminated. It is need¬ 
less to say that any promi>t and effective suppressive measures would 
be out of the question in a state without funds available for the pur¬ 
pose and an organized entomological force ready to act. 

There are still many farmers in each state who have ncve,r lieard 
of their own agricultural experiment station or even of the Federsil 
Department of Agrieultiire,—^but their number is growing less and 
less—and these institutions are now more firmly entrenched in the 
minds and the work and lives of the people than evei'* before. The 
taxpayer may have borers in his squash vines, San Jose scale on Ms 
fruit trees, or lice on his cattle; he likes to have some central bureau 
of the state or Federal government where he can apply for information 
entomological and feel that he. will receive the best of advice. 

Having just mentioned some of the qualifications of the official 
entomologist and the proper development of his department for effi¬ 
cient service, it now behooves me to say a few words about the ideal 
farmer, or member of the entomologist's constituency. He is often 
a hard working man, with little time for study, and his interest has 
never been aroused in the living tHngs around him. He is too often 
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bent on '^making both ends nieet.’^ The most intelligent are nsiiairy' 
ready and willing to aid the entomologist by furnisMiig information 
about the xirevaleiiee of certain insects, and report regularly to him. 
They talce their teams at a busy season and drive liiiii aronnd the 
neighborhood in order that he may get a lietter idea of conditions 
prevailing there. Cooperative exiieriments are arranged and often 
carried out faithfully, to the advantage of both owner and experi> 
menter. 

Occasionally we have experiences similar to that of an experiment 
station, botanist who had conducted a cooperative experiment on the 
grounds of a truck grower to test the efficiency of sulphur treatment 
to prevent celery leaf blight. The treated plants promised well, and 
one day be visited the place to make final notes in the field before the 
crop was harvested. Before reaching the field he saw the owner, and, 
asking him about the celery, was disappointed to learn that it had just 
been dug. ^‘Oh, that is too bad/' said he. ‘'Well, I don’t think so,” 
remarked the owner, with a laugh; “ I got two dollars a crate for it. ’' 

But most farmers are willing to do the fair thing when they know 
that the entomologist is working for a small salary to learn truths 
which may benefit them. I have known them to greatly inconvenience 
themselves in order to give him ample facilities for conducting experi¬ 
ments, the results of which were of no particular benefit to them, or 
at lea,st not more so than to other farmers. 

Of course it must be expected that the farmer will be more inter¬ 
ested in the practical results of the experiments than he will be in any 
scientific value which they may x^ossess, yet many farmers have a full 
realization of the necessity of a careful study of an organism to deter¬ 
mine its life history as a means to an end—practical methods for its 
control. 

We all find it difficult, at times to answer the questions put to us by 
some of the growers, and their shi’ewdness is often amusing. I have 
known a correspondent to send insect specimens to his own experiment 
station for identification and at the same time send duplicate lots to 
a similar institution in another state and to the Bureaii of Entomology 
at Washington. If the replies all coincide, presumably he gets the 
right name for the insect. 

A further consideration of the matter only makes it more evident 
that the official entomologist in order to be efficient in his helpful¬ 
ness to the farmer should do something more than write long-range' 
prescriptions. He can go to the field occasionally, view the conditions, 
and will then probably ^prescribe differently and more to,.the purpose. 

'2 '' " " ■' ' : ' -- ''' 
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The farmer will know liiiii better and will soon have more confidence 
in him. 

The entomologist, too, wall have'more respect for the farmer and 
his methods, and more interest in him and his particular problems 
because of the contact. It will prove nnitualiy advantageous. 

The literature of economic entomology has been discussed several 
times in the meetings of this Association, but I wish to mention it here 
OB aceouht of its bearing upon my subject. Some ofSciai entomologists 
publish annual reports. Others publish in the reports of the institu¬ 
tions with which they are connected, and such reports appear to he 
a. fit place to publish the full accounts of any experiments or inves¬ 
tigations, or descriptions of methods and teehiiique. Descriptions of 
new species or important facts regarding the life history or habits 
of an insect should be published in monogi’aphic treatises or in ento¬ 
mological journals. These publications are of great service to other 
workers, but do not as a rule appeal to the popular mind, especially 
if somewhat technical in their nature. 

The popular bulletin or circular fills a distinct place in the list of 
publications of any official entomologist or experiment station worker 
—and I believe this has been conceded by those who have previously 
discussed the matter. Such a bulletin should give a brief, concise, 
non-teehnical account of the insect and directions for its control. 
Though we can place no definite limits as to the size of such a bulletin 
or circular, in general it should be brief. Often all that it needs to 
contain can be told in four or six, and seldom requires more than 
twenty-four pages. If very long, it should be provided with a tal)le 
of contents and a brief summary. Illustrations are of the utmost 
importance in the popular bulletin, but they should be good ones. 
Photographs of insect injury are usually better than drawings, and 
the larger species can be shown very well in photographie illustra¬ 
tions. There are many details, howmvew that can be showm only by 
drawings, and zinc cuts are often used for all the illustrations. 

Such a bulletin as I have mentioned is usually sent to all names 
on the mailing list. But there is freciuently a demand for another 
form of imparting information, and some experiment stations issue 
special bulletins or circulars either to convey brief, timely information 
or to assist in the correspondence. Several forms of these have been 
given a trial at the Connecticut Station at New Tldven. For instance, 
aside from our numbered series of reports and bulletins, we issue 
occasionally the Bulletin of Immediate Information,” which is 
mailed, not to, the names on the regular list, but To a certain class, 
such as fruit growers, truck growers, dairymen, or nurserymen. This 
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XJiiblication is giix)posed to contain timely information not important 
enoiigii or of enongii permanent value to go as a regular bulletin. Like 
tlie other bulletins and reports, it requires a special wrapper for mail¬ 
ing, and can be sent out under tlie usual frank. We have also used 
for the same purpose the “postal card bulletin’^ for short articles of 
timely inforniation. These are printed on postal card stock 4x7 
inches in size, with the frank and space for the address on one side 
and the printed message, vnth possible illustrations, on the other. 

These publications all have their place, and are of value in impart¬ 
ing* timely information, and are of great convenience to the official 
entomologist as an aid in answering his letters. But none of them can 
be sent out in quantity without a mailing list and considerable work 
ill addressing envelopes. 

During the past summer another method has been tried which has 
long been in use by advertisers. We call it the “correspondence slip’’ 
or “dodger,” and it consists of a single sheet of paper of the proper 
size to go into the letter envelope without folding. It may be printed 
on one or both sides, and is adapted for only very brief messages. 
Where possible a characteristic illustration is used in one corner, and 
perhaps the seal of the institution in another. These slips are not 
mailed to any list of names, but are simply placed in all the letters 
sent out from all departments of the institution at the time when the 
information will do the most good. They are also enclosed at other 
times, when the correspondent needs the message which they bear. In 
this way they reach many names not on the regular mailing list, and 
serve the purpose of calling attention to the work of the institution 
perhaps outside of the particular subject of the letter, and also out¬ 
side of the department where the letter was written. They bear no 
date, and therefore are just as good a year hence as today, provided 
there has been no change in our knowledge of the facts or of the best 
method of treatment, So far only six of these slips have been pre¬ 
pared, and each has been printed on a different color of paper, but 
of course the list of tints would soon be exhausted. Press bulletins are 
also in vogue at some institutions, and serve their purpose admirably. 

1 realize, however, that many entomologists through no fault of their 
own are unable to bring forth publications that could be considered as 
ideal or even satisfactory. The plans are made by others higher in 
authority, and the rules of the institution prevent the entomologist 
from carrying out his own wishes and ideas. Perhaps there are scanty 
funds for publishing; or so much attention is required in teaching that 
there is no time for anything else. Such conditions, of course, are to 
be deeply regretted. 
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Fellow-members, it is truly a matter of congratulation tbat we now 
have so many young and earnest workers in the field of entomological 
research, and each one doing the best he can. There are many prob¬ 
lems yet unsolved. Let every worker rejoice in the opportunity. There 
is a chance for each to contribute his full share in the days to come, 
for the good of the whole race. 


The next paper on the program was entitled First Course in 
Economic Entomology,” by F. B. Lowe, Detroit, Midi. 

A FIRST COURSE IN ECONOMIC ENTOMOLOGY 
By F. B. Lowe, Detroit, Mich. 

[Witlidrawn for publication elsevTiere.] 

At the close of this paper, the session adjourned. 


Afternoon Session, Tnesday, December 2StJi, 1909. 

The meeting was called to order at l.ln p. m. by President Britton, 
who called Second Vice-President Summers to the chair. 

Chairman Summers : The next thing on the program will be the 
discussion of the presidential address. 

Mr. Sanderson : All of us ceifiainly appreciate and are in full sym¬ 
pathy with the remarks of our President made this morning concern¬ 
ing our relation to the farniei\ One of the greatest factors in securing 
the application of the ihethods of insect control devised by the entomol¬ 
ogist is in the entomologist keeping in touch with the farmer and put¬ 
ting himself on the farnier’s level so that he can appreciate his view¬ 
point and can make such suggestions as will appeal to the farmer. One 
of the greatest aids in this work is the actual demonstration of the 
methods advised in the field. Where these methods are used, it is 
wonderful how readily many farmers will take up new methods. I 
remember when the first work was done on the boll weevil in Texas 
and we felt that it would be some time before we could secure the 
adoption of the methods devised by the planters, but owing to the 
demonstrations which were carried on thruout the state, it was but 
a few years before the method of cotton growing was largely revo- 
lutioniKed. It makes but little difference whether one is working in 
the West or in the East, the North or the South, if the farmer is 
approached in This, way.- ' When I commenced an agitation for spray- 
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iiig in New Haiiipsiiire four or five years ago I tlioiiglit it would be 
many years before any large number of oim farmers would be spray¬ 
ing tiieir orcliards, l)ut during tlie last year tliere were over 400 wbo 
did so. That is a small number, but the state is small, and it shows a 
tremendous progress in a few years. 

Mr. Hitchings : Our President referred to the exhibits made -at 
the fairs and similar associations in the state, and I think that this is a 
very important factor in our work, as by such exliibitions we come in 
contact with many farmers. In the past two years, however, we have 
had so many demands in this line that we could not attend to all of 
them. 

Mr. Pelt : I wish to express my personal pleasure and gratifica¬ 
tion at the address delivered by our President this morning. I think, 
in reference to circular letters, however, that these should be used 
with discretion. In New Yoidv state, I fear the recipient of such a 
letter would pay undue attention to things which are not of primary 
importance. I prefer to deal directly ivith the local conditions of the 
correspondent. 

A klEMBER: We do not as a matter of practice use circular letters, 
Dut I recognize the practicability of giving certain information in that 
way. I believe our experience has justified this, and of course in cer¬ 
tain instances I feel it is better to give the information desired, and 
not allow the recipient to draw his conclusions, according to Ms own 
understanding of the matter. 

A Member : I think that point of Doctor Pelt’s will appeal to some 
who receive circular letters. If a question is asked one of our inspec¬ 
tors, and the man receives a letter, he will appreciate it very much 
more, and will take advantage of the suggestions made much more 
often, than if a brief letter is WTitten him, and a circular tucked in. 
In some eases it might be better to write a fe'w more letters and give 
more detail to the man ivho applies for information, rather than send 
out a great number of circular letters that would never be read. 

Mr. Headlee : We think that it is a great mistake to send all pub¬ 
lications to every member of our mailing list. A man w’^ho- opens a 
large number of franked envelopes and finds nothing of value is likely 
to develop the habit of throwing such matter unopened into the waste 
basket. . In fact, I think that this 'habit is now so well fixed in certain 
quarters that to insure especially important information reaching the 
person for whom it is intended it is necessary to enclose it in a regular 
two-eent envelope. The mailing list should be so revised for each 
mailing that the information will always be sent where needed. 

Mr. Hewitt,: I wish to thank our President, for his, very excellent 
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and suggestive remarks, and I would also like to add my exiierienee 
to that of Doctor Felt. I think that the entomologist should in all 
cases cooperate with the farmer or fruit gi'ower, as the ease may be. 
By distributing circular letters in this wmy, you are lia] 3 le to lie treated 
with scant courtesy, whereas if you send a man a letter, if only a few 
lines, you will be able to deal with his particular case, and he will be 
more likely to reply to your letter. 

I do think we can hardly be too careful about our correspondents, 
as to the results obtained by carrying out onr recommendations. I 
always endeavor to ask the correspondent to kindly give me the results 
of the application or the suggestions. 

In regard to the distribution broadcast of these circulars, take an 
extensive country like Canada, where you have entirely different con¬ 
ditions to meet in Quebec, in Ontario, and in British Columbia, and 
you will see that it is impossible to deal with these widely separated 
provinces by a circular letter, giving the same remedial measures, and 
although in some cases a very large correspondence may be entailed, I 
find it is better for ourselves and for the correspondent if we pay as 
much personal attention to his inquiries as possible. 

I am sure W’^e have all been deeply interested in the points which 
our President raised, and I should like again to thank him. 

President Britton : I might say here that it was not my intention 
to suggest that circular letters be used entirely; but it is a question 
whether w-e should spend so much time in copying over and over again 
formulae for making Kerosene Emulsion and Arsenate of Lead, or 
whether it would not be better to have these formulse printed and 
include one with a personal letter. 

Mr. Washburn : The entomologist can, of course, tell wdietlier he is 
successful in using this printed matter. Our experience in klinnesota 
is to send the advice to a farmer, and that is the end of it. They 
might possibly tell us the results of tliis adhce, if we w'ere to write for 
it, as suggested by Mr. Hewitt. Most of the farmers wull not take the 
time or trouble to write. 

Mr, Hewitt: In reply to Professor Washburn, I have unfortu¬ 
nately had only about three months' actual experience in Canada, but 
in the old country, where I had a wide correspondence with the farm¬ 
ers and others, they were always willing to cooperate with the ento¬ 
mologist, and in Canada I have found on the part of the more edu¬ 
cated farmers men who are willing and interested enough to inform 
me of the results of the experiments, 

Mr. Parrott : All I wish to say is that I am thoroughly in accord 
with our President's views. The entomologist’s correspondence is 
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rapidly increasing and we find in our own experience tliat printed 
circulars uery miieli simplify tlie ivork of correspondence. We employ 
tlie leaflets to supplement our letters. 

Mr. Sanderson : The idea of following up a letter at the proper 
time with another one to ascertain whether the advice or suggestions 
have been followed out has appealed to me, but I have not been able 
to definitely prove the value of such a scheme when carried out sys¬ 
tematically. At our station we have adopted the scheme of making 
a card record of all inquiries of correspondents by the subjects of 
their inquiries. There is cross reference to another card catalog ar¬ 
ranged by post offices. This enables us at any time to refer to all of the 
inquiries we have had upon any one of the leading subjects upon which 
we have frequent inquiries. It has been my feeling that if oeeasion- 
ally we could send a letter to these parties asking whether they had 
followed out our suggestions and if so what the results were, that W'-e 
would find that in many cases the suggestions had not been properly 
carried out and only partial success or failure had resulted. This 
would be brought out by such correspondence and the correspondent 
could be advised as to his trouble. Thus failure which would be blamed 
on the station might many times be prevented. This is simply the 
application of the methods used by every business office to the work 
of station correspondence, and altlio possibly it should come under 
the work of an extension department rather than that of an experi¬ 
ment station, it seems to me that it is highly desirable that some such 
scheme be carried out. 

Mr. Walden: The timely information slips are prepared just in 
advance of the proper time to combat .the insect or disease to which 
the slip refers, and are distributed among the different departments 
of the Station to be inserted in all correspondence. For example, a 
man may write to the Station inquiring about fertilizers; the chemical 
department will reply to this letter and enclose a slip regarding, per¬ 
haps, the canker worm. The man may be interested in this matter, 
and if the slip does not contain sufficient information will write to the 
entomological department for more detailed instructions. 

We have in this way received inquiries from men who perhaps were 
not familiar with work of our department, and I think we get in touch 
with more people through these slips that we could in the ordinary 
way. 


At 1.45 p. m. President Britton resumed the chair and called for 
the next paper on the program, which was read by Mr. E. P. Pelt, 
Albany, N. T., asMollows: ' ' A,' 
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OBSERVATIONS ON THE HOUSE-.FLY 

By B. P. Felt, Alhani/, AL Y. 

An attempt wa>s made the past season to obtain accurate data 
respecting this insect’s behavior toward light. The principal object 
of the experiment was to determine the possibility of storing manure 
and other substances in which this pest breeds^ in dark or nearly dark 
cellars or compartments. 

Outline of Conditions. A fly vivarium was located in the writer’s 
back yard (a typical village lot) at Nassau, Rensselaer County, N. Y. 
This building was a nearly light-proof structure 6 x 10 feet in outside 
dimensions and with a height of 6 feet 4 inches in front and 5 feet 6 
inches in the back. To facilitate the location of materials, etc., the 
spaces between the joists were numbered consecutively, beginning at 



the door on the north wall and running around and irieiuding in t3ie 
enumeration the spaces of the partitions as well as the outside wall 
(Pig. 1). A light-proof window (18x18 inches) was made in the 
south wall near the southwest corner (at station 16) and another in 
the west wall (at station 13). Light-proof partitions, arranged some¬ 
what like those in a photographer’s dark room, divided the interior 
(Pig. 1) ill such a manner that there was a constant decrease in the 
light as one progressed from the door back through the partitions and 
around to the darkest corner near the middle of the south end (station 
12). Ventilators were provided in the roof at A and B, (Pig. 1). 
There is in the southeast comer, at station 23, m small closet 21 inches 
deep and 3 feet above the ground. The interior of the building was 
painted a' dull black the latter part of'April The door located at the 
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nortliwest corner is 2614 inches wide and 7 I 14 inches high. This door 
was allowed to remain open throughout the season, and the entrance 
of animals or children prevented by the use of a coarsely screened 
( 14 -ineli mesh) door having an interior clear space of 23x67 inches. 
The building was so situated that August 24, at 8 a. m., rays of the 
sun reached back to the base of the corner of station 8 and a little later 
in the day would extend to the base of the pail at station 6. There 
was sufficient illiiniination under these conditions at station 18 so that 
one experienced little difficulty in disceiming objects located there, 
hlackerel kits containing horse manure thoroughly sterilized by steam 
were placed at stations 6, 12, 18 and 23. The vivarium was located 
about 20 feet from one barn where a horse was ke])'^' "the manure from 
the animal being thrown outdoors. There was another barn, where at 
least two animals were kept throughout the summer about 40 feet 
away to the southwest and another barn about 50 feet due east. This 
latter had been occupied in previous years by six to eight horses, and 
when the vivarium was constructed it was expected that an equal num¬ 
ber of animals would be kept in the building throughout the summer. 
Owing to a change of plans but one horse wms kept in this barn, and 
as a partial result of this change there have been considerably fewer 
flies than in previous years. Furthermore, the excessively cool weather 
continuing w^ell into June greatly delayed the appearance of the 
house-fly in numbers. Relatively cool weather continuing throughout 
the summer has also served to prevent rapid breeding. This combina¬ 
tion of causes has resulted in house-flies being much scarcer than 
usual. 

Experiments. House-flies were becoming somewhat abundant June 
23d and operations w^ere commenced by placing mackerel kits nearly 
filled with sterilized horse manure, at stations (see numbers on figure) 
6, 12, 18 and 23. House-flies becoming more abundant the latter part 
of July, another set of pails with horse manure was placed at the sta¬ 
tions indicated above and, in addition, one just outside the door. 
Rather abundant rains kept the last named pail nearly full of water, 
and numerous Muscid larvse were observed in the contents the remain¬ 
der of the season. House-flies entered the vivariiiiu freely, being 
rather numerous at station 23 and frequently working hack to station 
6. Miiseid larvse were in pails at both of these stations and one, which 
may possibly have been a Musea, at station 12. Fruit flies, Drosophila 
species, were observed in numbers July 21 at station 6, evidently being 
drawm in part by swill placed there for the purpose of attracting flies. 
This species was very numerous about the pail, alighting in numbers 
on the w^alls' above,,but scarcely penetrating into the darker,'portions 
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of the vivariiiiii. Psyclioda aliernata was relatively abundant in mid- 
Slimmer about stations 23, 6 and less so at station 12. Toward the end 
of the season some were observed at station 18. This latter oeeuneuee 
may possibly be explained by a mouse bniTOw admitting a small 
aiiioiiiit of light in the near vicinity of the pail. 

Conclusions. Tlie above data, while not so conclusive as coakl be 
desired, show that the house or typhoid tiy does not breed freely in 
darkness. This pest exhibits a decided preference for sloppy filth in 
light places. It is practical and thoroughly in accord with the best 
agrieiiltiiral practice to either draw out and spread manure at fre¬ 
quent intervals, or to store it in cellars or sheds. The relatively cheap 
cement underpinning makes it comparatively easy to construct dark 
cellars, places where manure or other fly-breeding material can be kept 
w-ithont producing swarms of flies. These measures, while particularly 
adapted to the farm, will also prove of service in villages and cities. 


Mr. Hewitt: As one who has been working on this question for 
some years, I should like to thank Doctor Felt for Ms interesting 
paper. I have found my own observations exactly coincide with those 
of Doctor Felt; that is, that flies breed more abundantly under bright 
conditions than in dark places, although the flies crawl down into the 
dark crevices to deposit their eggs. 

A Member : Will not flies oviposit in the manure before it can be 
removed to the dark cellar or pit? 

Mr. Felt : I think it makes no particular difference whether the 
eggs are deposited in the manure or not, since, if there is eonsiclerablo 
breeding, it is comparatively easy to arrange a light though flypri)of 
trap which would attract the flies and prevent the insects escaping 
from the manure cellars or pits. 

Mr. Cooley : I would like to ask whether the tempeiuturo inter¬ 
feres in any way. Was the house as warm as the area outside? 

Mb. Felt: If Professor Cooley could have entered the fly viva¬ 
rium, he would have agreed that the flies had a pretty warm 
reception. It was quite warm at times. The house is standing, and 
will probably be used another year. 

Presibbnt Britton : The next paper on the program will be read 
by Professor Sanderson, Durham, N. H. 
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CONTROLLING THE BLACK FLY IN THE WHITE 

MOUNTAINS 

By E. Dwight SzVNDERsox, Durham, N. 11. 

Ill 1904^ Dr. C. M. Weed showed that the larv® of the black fij 
might be destroyed by an application of phinotas oil and later Mr. 
A. P. Conradi, who performed the experiments, gaye a further report.- 
The experiments at Dixville Notch conducted at that time ivere en¬ 
tirely successful, and but very little trouble has been experienced from 
black flies in that locality since then. 

For the past few vseasons the residents at Appalachia in the valley 
immediately north of the Presidential Range, have been greatly an¬ 
noyed by the black flies and appealed to us for some practical means 
of controlling the pest. It was found that the neighboring streams 
were alive until the larvm, and in view of the previous experiments it 
seemed entirely feasible to destroy them by the use of phinotas oil. 
My assistant, Mr. W. M. Barrows, spent the greater part of the month 
of July at Appalachia investigating the habits of the flies and in mak¬ 
ing experiments for their control. Two species occur commonly, the 
white legged variety (Sinmdium venushmi) causing very little annoy¬ 
ance, the biting being done by Sinvtdmni liirtipes. The life history of 
these species is unknown in this region. There is a general belief 
among the inhabitants that the flies are to be found over winter in 
the timber, and reliable observations are given us of parties being 
troubled by the biting of the black flies high up on the mountains the 
second of October after there had been a heavy snow and frost in 
the valley. It has been supposed by some observers that the small 
passed the winter on the stones; in any event the flies are more 
numerous during early summer and again in later summer. In early 
July we found but few young larvae and were unable to find the eggs, 
most of the larvae being full grown and pupating. By the middle of 
July many flies were emerging from the pupm. It is evident that if 
the flies hibernate they would be unable to deposit their eggs until 
after the high water of spring subsided. An accurate knowledge of 
the life history of the insect will be absolutely necessary in order to 
determine the best season for carrying on measures of control by oil¬ 
ing and will probably also have an important relation to the effect of 
the oil on the fish. 

It was found that phinotas oil applied to the stream by throwing it 

^Bulletin 112, N. H. Agr. Experiment Station. 

®See Bulletin 62, Biv. of Entomology, U. Department of Agrienltnre. 
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out with a cup in the rapids b}” a man wading down stream would 
destroy the larvie effectively. The larva? are found almost entirely 
on the rocks where thedvater flows over them very swiftly and breaks 
into laipids or spray. Rocks in smooth running water have very few 
larva? upon tlieni. In the preliminary experiments a net was stretclic^d 
across the Moose River, a small stream 10 to 20 feet wh.de, and 
the water wms oiled for a distance of 100 yards above the net. The 
man applying the oil can wmlk nearly as fast as it floats down 
stream and the fish descend the stream ahead of the oil. Where the 
fish "^vere caught in the net many of them Avere overcome by the oil, 
but as it passed on and the wetter cleared up within 15 or 20 rainut(?s, 
all revived and showed no subsequent ill effects. This experiment 
Avas repeated three times in w^ich individual fish were overcome each 
time, but survived with no ill effect. 

After these experiments it Avas determined to oil a considerable 
stretch of the stream, which Avas done in the same AA'ay. This applica¬ 
tion wms entirely effective in destroying the larvae, but unfortunately it 
resulted in killing a considerable number of the fish, due to the fact 
that the volume of oil Avas such that the fish descending the stream 
Avith it AA'^ere subjected to it for too long a time. From our previous 
experiments Ave feel certain that had nets been stretched across the 
stream so as to catch the fish and so that they would not have been 
subjected to the oil for over 15 or 20 minutes, no trouble of this 
kind would have ensued. Our observations also lead us to the opin¬ 
ion that the oil might be ai>plied much more economically by the use 
of a knapsack sprayer and a nozzle, preferably a Bordeaux nozzle, by 
which the oil could be applied directly to tlie w^orst affected roel^s in 
a spray AAdiich could be directed immediately on them. This would 
use much less oil and AA^onid consequently have less effect on the fisln 
The method of merely throAving the oil in the stream with a cup forms 
an emulsion of the AYhoie volume of Avater in the stream. The oiling 
was carried on both in the river, AAdiich has a gradual fall, and also 
in Cold Brook, AYliich descends the mountain side very rapidly over 
large stones as shown in plate 2. The application was equally effective 
under both conditions. The numbers and position of the larv® on the 
large stones in Cold Brook are indicated by plate 3, in which they 
are somewhat indistinct owing to an inch or two of water floAving 
over them. 

From these experiments and observations we are led do believe that 
the destruction of black flies in the'resort regions of our mountains is 
entirely as, feasible as the control ,of mosqnitoes in low 'COtintiy such 
as the vicinity of New York and NeW' Jersey. ^ To work out'practical 
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methods will involve an accurate knowledge of the life history of the 
flies and of their ecology, and experiments to determine the effect of 
the oil on fish as a.pplied at different times and by different metiii)ds. 
We hope to be able to carry on such investigations in the future, but 
as such 'work involves considerable expense, for which we have no funds 
definitely appropriated, the completion of the work may not l)e possi¬ 
ble in the near future, so that it would seem well to call the attention 
of others to the work, since they may have a chance to give it the 
requisite study. 


Pbesident Britton: We will now listen to a paper by Prof. C. P. 
Gillette, Port Collins, Col., on New Arsenical Poison for the Cod¬ 
ling Moth. ’ ’ 

NEW SPRAYS FOR THE CODLING MOTH 

By C. r. Gillette, Fort CoUhiH, Col. 

When Doctor Headden announcecP his conviction that the arsenical 
sprays used for the control of the codling moth are, in many instances, 
killing the apple trees, he was asked to suggest some poison that would 
be less injurious to the trees and still give promise of killing the 
worms. He suggested trying sulfid of arsenic (As^ S^), and ex¬ 
pressed the fear that it would not be suffieiently soluble in the diges¬ 
tive fluids of the larvee to kill them. Knowing som^ething of the great 
digestive powders of insects, I expressed to the doctor a very strong 
desire to try arsenious sulfid in comparison with arsenate of lead in 
some codling moth spraying experiments already planned for 1909. 
Doctor Headden first prepared a small quantity in liquid form which 
was tested upon different kinds of foliage in the insectary to determine 
the strengths that might be safely used upon the leaves. 

It Lvas nearly time to begin the wwk of spraying for the codling 
moth, and as we could not obtain a sufficient quantity of this poison 
near at hand for the experiment, Doctor Headden converted his experi¬ 
mental laboratory into a laboratory for the manufacture of arsenious 
sulfid.- Enough wms made to use upon a few trees and was sent to 

^Bulletin 131, Colo. Agrl Exp. Sta. 

^ Doctor Headden describes Ms preparation of tke poison as follows: 

The arsenious sulfid was- prepared by the usual method, i. o., precipitation 
by hydrogen sulfid. The washed precipitate was dissolved in lime-sulfur 
solution, usual strength. The lime-sulfur solution was used because it dis¬ 
solves, or is assutned to dissolve, the arsenious sulfid to a sulf. arseMte with¬ 
out the formation qf an oxygen salt, the arrsenite which I wished to avoid, as 
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Mr. George P. Weldon^ field entomologist of the Experiment Station^ 
located at Delta, with instructions to use it in comparison with, arse¬ 
nate of lead. The arsenate of lead was being tested at 2, 8 and 4 
pounds to each 100 gallons of water in one apifiication only when the 
petals were about nine-tenths ofi. 

The arsenious sulfid was used in two strengths to correspond with, 
the two stronger preparations of arsenate of lead in amount of metallic 
arsenic contained. 

The applications wnre made by Mr. Weldon with a hand pump with 
moderate force, but the treatment was thorough and in every way was 
made as nearly like the lead arsenate sprays as possible. 

The results of the experiment as tabulated by Mr. Weldon are here 
given : 

The trees sprayed wnth 2 pounds of arsenate of lead to 1.00 gallons 
of wmter averaged 94.7 per cent of their fruit. free from all worm 
injuries. The trees that were sprayed with 3 pounds to 100 gallons 
bore fruit that was 95.5 per cent free from worm marks. Trees 
sprayed with 4 pounds to 100 gallons bore fruit that gave exactly the 
same percentage of wmrm marks as when 3 pounds were used. 

The trees sprayed wdtii sulfid of arsenic had 93.6 per cent perfect 
fruit upon trees sprayed with the wmaker prepaiMion, and 92.7 per¬ 
fect from the trees wdiere the stronger solution was used. 

The check trees average 58.9 per cent sound, or perfect, fruit, so 
far as worm injuries wmre concerned. 

All of the experimental blocks, both sprayed and checks, were in 
a large orchard, all of which was sprayed. Check trees in such a case 
benefit greatly by the spraying of surimnnding trees and do not show 
the contrast that they should \\uth the results upon sp.r‘ayod treats. 
Two orchards in the same vicinity, one very poorly sprayed and one 
not sprayed at all, bore apples that were 70 to 85 per cent woemy. 

So thi>s test of sulfide of arsenic as a spray for the contro] of the 
codling moth indicates that this poison may be as efficient for this 

I am (fonviriced that a pure preparation of lime arsenite is not good to use. 

The solution probahly contains the whole of the arsenic in combination 
with sulfur. The lime-sulfur compound is easily decomposed by the carbonic 
acid of the air, while the arsenious sulfid withstands the action of water, air 
and carbonic acid very effectively. The sulfid of arsenics As., S.^ contains 
essentially 61 per cent of its weight of metallic arsenic, while lead arsenate 
contains less than 10 per cent (9.87). 

The chief thing, however, is not that it may he placed on the market at 
a lower price, but that it will remain longer in the soil in an insoluble form 
than the compounds heretofore used. It is only a mitigation of the evil, 
however, not a complete avoidance of it.—W. P. Pleadden. 
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purpose as the arsenate of lead, uhicli has, in the past few years, 
almost coiiipletefy taken the place of other poisons for the control of 
the codling moth and other leaf-eating insects. 

Three other sprays, viz., lime, Black Leaf Extract, and Sulfate of 
Nicotine, were also tested in hopes that they might prove beneficial. 
As with the arsenical sprays, each was used but once, as the petals 
were nearly all off. 

Good lump lime, 50 pounds to 100 gallons of water, seemed to give 
no protection at all, as the percentage of perfect fruit on these trees 
averaged 58.9, exactly as in case of the check trees. 

Black Leaf Extract w^as used in the proportion of 1 gallon diluted 
to 50 gallons with water. The trees sprayed with this mixture gave 
fruit that wms 77 per cent free from worm injuries, or about 18 per 
cent more perfect fruit than in the cheek block. 

Sulfate of Nicotine was used in the porportion of 1 part in 750 
parts of water and seemed to give slight protection, as the trees 
sprayed with this mixture bore fruit that was 73 per cent free from 
all worm injuries, an improvement of practically 14 per cent over the 
fruit of unsprayed trees. Even this application indicates a protection 
of almost exactly 33 per cent of the fruit that would have been wormy 
if untreated, for the check trees had but 41.1 per cent of their fruit 
injured by worms. 

While I would not feel warranted from this yearns experiments in 
holding out very strong hopes that the codling moth can be sufficiently 
controlled by the use of nicotine sprays, I am encouraged to continue 
the experiment through another year and shall probably extend the 
mmber of applications to three or four. One or two summer sprays 
with either of these tobacco preparations will usually pay for them¬ 
selves in their destruction of plant lice, red spiders and brown mites. 
And then, if these nicotine sprays will enable us to get fairly good 
protection from the injuries of the codling moth, it will be a boon to 
those whose orchards are already sick and dying from the excessive 
use of arsenical mixtures. 

My chief hope, however, for relief from the overaccumulation of 
arsenic in our soils in a form that is detrimental to the growth of 
vegetation, lies in the use of the very insoluble sulfide of arsenic. This 
compound also has the important advantege of being very much 
cheaper than arsenate of lead, and if we can use it in solution it will 
do away with the use of stirrers in the spray tanks, which will be 
another decided advantage.' , ' ' 

I have also used this poison suceessfiilly, as an arsenic-bran mash^ 
for the destruction of grasshoppers, and as a spray for the destruction 
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()f elierry slugs, and tlie lama of the white ermine iiioIIl Diacnda 
vitijrnlva Fab., but I did not compare theo*esiilts in these eases with 
lli<‘ tdfVets of ()tlu‘r arsenical poisons in parailei b'sts. 


Mr. J. B, Smith: Will Professor Gillette please tell ns how this 
poison is prepared and where it can be secured! 

Mr. Gillette : The poison w^as prepared for me by Doctor Head- 
den and the method of making it is explained in the footnote given 
in the paper. I do not think it can be secured at present, unless it is 
made up specially for the purpose. 

Me. Forbes : I realize that it is getting late, yet I think if the sub¬ 
ject of arsenical poisoning on fruit trees is not taken up we will lose 
a great deal of information which should be of great value to the 
members of this Association. 

Doctor lieadden has been working on this matter in Colorado, and 
while some of his results may refer directly to Colorado conditions, I 
think the whole matter should be of great interest to our members, 
especially as some of us have conditions to deal with which are in a 
way similar to those in his state. I trust we shall have time to hear 
from Doctor Headden concerning this matter. 

President Britton: We will be glad to hear from Doctor Head¬ 
den. 


ARSENICAL POISONING OF FRUIT TREES 

By W, F. Headden, Fort Collins, Col. 

[Summary of remarks] • 

There are some facts in regard to which all agree, namely, that we 
have many sick fruit trees; particularly apple and pear trees. I 
do not for a moment wish to assert that all of these sick trees are suf¬ 
fering from arsenical poisoning, nor that all of the dead ones have 
been.killed by arsenic. But I do believe that many of them have died 
from this cause. Other causes w^hich might have produced death are 
winter killing, accumulation of nitrates in the soil, fungi of different 
kinds, possibly blight and still other causes. 

The trees referred to have not been killed by freezing. We have 
very little of this in the state, and these cases present no similarity 
to those attributed to arsenical poisoning. The former in this latitude 
produces its injury above the surface of the ground, and the injury 
is really 'effected' beneath'the bark.' ,'Arsenic begins its attack below 
the surfaee/of the ground' and on the outside of the bark, converting 
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it into a black friable mass, which may be found of all thicknesses, 
from thill layers forming scarcely more than a discoloration to masses 
involving the whole thickness of the bark and the woody tissue under¬ 
lying it. We find many trees showing this progressive destruction of 
the bark and tissues. The same statement holds good for the roots, 
wdiieh are attacked with the crown of the tree. Siin scald, a form of 
winter injniy, is an entirely different thing, both in location and 
appearance; wdiile the bark may he killed in spots, its structure is 
not destroyed. It is not a blight of any form; a large number of 
inoculation experiments have been made which have uniformly failed. 

It is not due to the attacks of fungi; these have never been found 
in these trees in such association with the disease as to even suggest 
a causal relation. It is not due to drowning or excessive water, for 
we find cases of badly corroded crovms in localities where the water 
plane is many feet lielow the surface, and a permanent excess of 
ivater kills and rots the feeding roots. It is not due to alkali; what¬ 
ever w-e may understand by this term, we have in some districts what 
is popularly designated ^Hilack alkali.’’ This is not the black 
alkali” of California; ^ve have so far as I know absolutely no alkali 
in Colorado,, consisting largely of sodic carbonate. 

There is one occurrence of sodic carbonate in the state, which I 
described in the American Journal of Science April, 1909. That this 
so-called black alkali is dangerous and kills trees is true. The active 
agent in this case is some nitrate, calcic, magnesic or sodic. The 
erowms of trees killed by this are invariably healthy unless involved 
by the presence of arsenical poisoning, as may be the case in orchards 
that have been sprayed. I have seen many trees killed outright in a 
few days by these nitrates. The two eases, i. a., death due to arsenical 
poisoning and death due to nitre poisoning, are in toto different. 

I have seen one ease in which the arsenic had lodged in the crotch 
of a tree and produced the same results as about the croum. This 
ease was easily distinguished from the effect of snow, etc., lodged in 
similar places. ^ . 

All that has been said so far pertains to the corrosive action of 
arsenic, but it may be justly asked how may we know that arsenic 
produces the effects described? Our answer is we have observed the 
destruction of the hark, the disintegration of the woody tissue and 
the killing of trees by arsenic. 

So far I have referred to the corrosive action of arsenic when it 
accumulates in, the soil about the crown of The tree; There ,is another 
phase of,the question which I believe we find in' some orchards much 
more' pronouncedly' than' the' o'ne- already presented,' and' this 'is' the 
z ^ 
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question of absorption of axsenic by the roots with the nutrient solu¬ 
tions, We have some eases, of trees decidedly small for their age; the 
bark has an unhealthy color, the foliage is small. The trees make very 
little growth and yield fruit of medium size but of very higli color. 
We find some trees in these orchards with corroded crowns, but the 
trees to which I now allude are not affected in this way. Some of 
these trees have died, the heart wood wms found to be stained, the bark 
was yellow and cracked and the woody tissue was rich in arsenic. The 
general condition of the orchards is one indicating malnutrition. 
Neither a lack nor an excess of water can he appealed to as factors in 
these cases, for the land is in all cases that I have in mind high and 
the supply of irrigation water abundant. There is, further, no defi¬ 
ciency of plant food in the soil, provided the results of a chemical 
analysis have any value whatsoever. All of the orchards in which I 
have found these conditions obtaining are well eared for, and the 
condition cannot be attributed to neglect. These trees often show 
bleeding from wounds made in trimming, also from longitudinal 
cracks in the bark. The material which collects on these wounds or 
flows from the cracks in the bark is rich in lime, 25 per cent calcium 
oxid, and also in arsenic. I cut off a limb in April and gathered 2.2 
grams of the dried juice from the surface of the wound in early May 
and found it quite rich in arsenic. It seems evident that this arsenic 
must have been gathered from the soil by the roots, at least the arsenic 
was at that time in motion through the tree. I have further proof 
that the roots gather arsenic from the soil. The wood of peadi trees 
not themselves sprayed, but growing in ground that contains arsenic, 
Las been found to be quite rich in arsenic; leaves gathered from trees 
that had not been sprayed this season, but heavily sprayed during 
preceding seasons, contain arsenic, and fruit grown on such trees con¬ 
tain arsenic. In these cases there is no question of absorption of 
arsenic by simx)le contact with the spray material It is in the solu¬ 
tions which diffuse through the tree and nourish all of its pai’ts. This 
seems to me to reduce the question of systematic poisoning to the one 
question of how much arsenic a tree can tolerate. The small size of the 
trees and their general condition of malnutrition corresponds to the 
observed effects of arsenic in cases in which we know it to have been 
applied and produced the injury. 

There is still another question, one which I have referred to when¬ 
ever considering this subject, i e,, what may be the significance of 
the lime in these dried juices? These orchard soils, in fact nearly all 
of our soils, are limeymuch of onr land is underlaid by marl; it 
is, however, also true that much arsenite of lime has been used for 
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spraying. Now nearly all, if not all, of these marls contain arsenic, 
but in small quantities compared with the surface soils. These things, 
apparently, all work together to produce the effects described, but 
neither the marl nor the arsenic in the marly soils can be blamed 
for the arsenic in the trees and the fruit, for this is a very widespread 
condition. I have examined fruit from the following states: Cali¬ 
fornia, Colorado, Michigan, New York, Illinois, Ohio and Pennsyl¬ 
vania and uniformly found arsenic. No one, however, need to 
be alarmed about the amount of arsenic present being in the least 
dangerous, for they would scarcely obtain an ordinary medicinal dose 
if they ate ten pounds of apples a day. Arsenic, however, can he 
detected in the urine of parties eating very freely of such apples. I 
will, however, reserve this subject for discussion elsewhere. 


Mr. Pleadden exhibited samples of roots which had been injured 
by arsenical poisoning, as well as small tubes showing the results of 
analysis of fruit trees from various sections of the country, and one 
of these tubes contained a mirror which had resulted from the analy¬ 
sis of an elm tree that contained a considerable amount of arsenic. 

Member : I wmuld like to ask whether Doctor Headden has noticed 
any connection between the appearance of arsenical poisoning and 
the amount of moisture. Is it more likely to appear in a tree stand¬ 
ing in dry or wet soil ? 

Mr. Headden : Colorado orchards are irrigated, and it is possible 
that the arsenic is carried down to the roots sooner with us than where 
the soil is not treated in this way. Nevertheless, analyses have shown 
that sick trees on ahnost all kinds of soil showed the presence of 
imsenic in considerable quantities, if they had been sprayed. 

Mr. Washburn: I would like to inquire how Doctor Headden 
secures Ms samples, in order to determine whether the tree is suffer¬ 
ing from arsenical poisoning, and how large a piece of bark would be 
necessary to detect the poison. 

Mr. Headden: I have always endeavored, in taking the samples, 
to refrain from selecting any of the outer bark of the tree, as this is 
liable to be covered to some extent with poison, especially trees that 
have been recently sprayed. 

The wood just below the bark is usually selected for this purpose, 
but in cases of root injury the woody tissue of the roots is used, but 
not the bark. 

Me.. Washburn; Is not this fact more striking in alka-li soil? I 
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would also like to a,sk how nuich of the wood it is necessary to use as 
a sample in making' an analysis! 

j\lR. Headden : In some eases I have found that a piece of wood an 
inch or two long and an inch wdde would he sufficient to sliow the pres¬ 
ence of arsenic. Generally I use about two ounces. 

In a soil normally alkali and dry, some trees that have been sprayed 
from one to four times have shora effects of arsenical poisoning. 

Mr. Sanderson: Does poisoning result from the insecticide coming 
ill contact with the trunk of the tree, or are the roots alone affected? 

Mr, Headden: I do not know how inuch, if any, poison may be 
al)sorbed by the contact, but where it collects about the crown it cor¬ 
rodes both the trunk and the roots. 

Mr. Sanderson : Is there any more poison in the roots 'of the tree 
than in the trunk! 

Mr. Headden : I do not know, I have separated the small branches 
and analyzed thein and found abundant evidence of arsenic. 

Mr. Felt : How soon, after spraying, does a tree die ? 

Mr. Headden : I have known a young tree to die after throe s[)ray- 
ings. Professor Gillette and I examined an old orchard, and not one 
of the old trees showed any effects of poisoning, but every'young tree 
gave signs of the trouble. The age of the tree when first sprayed may 
make some difference. 

President Britton : As Prof. F. ‘Wiiliam Kane, of Boston, is noiv 
present, we will listen to his paper on the present conditioii of the 
‘'‘Gypsy and Brmvn-Tail ]\Ioth Work in Massachusetts.” 

PRESENT CONDITIONS OF THE GYPSY AND BROWN-- 

TAIL MOTH WORK IN MASSACHUSETTS 
By F. ML Rane, MassachusetU tState ForcMer 

The w’ork against the gypsy and brown-tail moths was placed under 
the State Forester by an act of the last General Court. Many cbanges 
in organization and previous policies have been made. Tlu* inftisted 
territory has been divided into fifteen divisions instead of six as here¬ 
tofore, and the force of experts how responsible to the main office is 
nineteen as compared wnth fifty. The superintendents of divisions 
have been provided with motor cycles, and the State Forester feels 
confident that the organization is capable of doing more effective work 
than ever. ' The work of spraying has increased in usefulness and 
thereby much of the more expensive hand suppression work like 
turning of burlaps has diminished. The Department of State Forester 
has' mtablished a supply store, which is proving a great saving of 
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money in tlie piircliasing of supplies. The organization of local work¬ 
ers so as to accoinplisli more effectiYe results is being undertaken at tlie 
present time. 

Tlie number of acres sprayed througlioiit the infested district dur¬ 
ing tlie season ■was 7;776, tbe number of burlaps put on 698,597, and 
number of tanglefoot bands 26,313. We iiave 150' power sprayers 
and 250 hand outfits employed in the work. 

These figui’es are of course approximate. 

Parasites. The introduction of parasites into the field has been 
carried on more effectively than ever before. The United States Gov¬ 
ernment entomologists assure us of more hopeful indications than ever 
from their work. 

The State Forester is having prepared a special report on the para¬ 
sitic insects that will, it is believed, prove of great interest to our 
people. 

The fungous disease and wilt disease of the moths are also receiv¬ 
ing attention by noted experts, and it is hoped beneficial results vnll 
be forthcoming from these sources. 

Prospects for the Coming Year. The prospects for the coming 
year look very bright. It must be recognized that this work neces¬ 
sarily must take time and patience on the part of our people, but with 
better equipment and a thefroughly organized corps of men ready and 
willing to exert themselves when the work must be done will go very 
far towards balancing conditions until the insects can be brought 
under control. 

Modern Forestry and Insect Warfare. The more the subject of 
modern forestry is studied the clearer is it shown that if forestry 
practice was carried on as it should be for economic results, the great 
expense incurred in fighting insect pests like the gypsy moth would be 
reduced to a minimum. 

The gypsy moths give us the greatest trouble in wild, neglected 
woodlands and in thickets and tangles found along the highways, or 
on poorly kept estates. 

One thing our people cannot help but recognize is that where mod¬ 
ern methods have been practiced through thinning and exercising 
some sort of management for the good of the trees, here conditions 
are not as bad as elsewhere. Then, again, under the latter manage¬ 
ment, should the infestation increase, the conditions are so much more 
favorable that the expense of warfare against the pest is greatly re¬ 
duced. 

It is really possible that the gypsy moth scourge may cause certain 
sections to practice modern forestry and thereby in the end gain 
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linaneially in getting* a better forest product, both in volume and qual¬ 
ity, than would have happened had the insects never appeared. 

From the experience gained already, we have demonstrated that 
where we have a clean stand of pine the forest can easily be pro¬ 
tected against the gypsy moth. There are few species of forest prod¬ 
ucts worth more than white pine to gi’ow commercially at present here 
in Massachusetts. What is true of the pine is more or less true with 
other evergreens, hence in the gypsy moth infested territory it is good 
forestry to grow these species. 

The first thing to be done, therefore, with all woodlands is to prac¬ 
tice modern forestry management for the benefit of future products 
regardless of gypsy moths or other depredations; then let come what 
may conditions are of the best to overcome them. 

There is little to be gained in treating egg clusters and combating 
moths on dead or ill shaped and weed trees and stumps, as one’s 
efforts ought to be centered on those that have prospective value. 

We are recommending, therefore, that everyone begin at once to 
practice modern forestry management and then the insect warfare 
will be greatly reduced. 


President Britton,: We will now listen to a paper by Mr. A. P- 
Burgess, Washington, D. C. 

SOME INSECTICIDE METHODS USED IN COMBATING 
THE GYPSY MOTH 
By A. P Burgess, Washington, D. C. 

From the time that the, gypsy moth first became destructive in 
Massachusetts and active measures were begun to secure its control 
and suppression, an effort was made to devise cheap and effective 
means of attaining that end. The results of a large number of ■experi¬ 
ments have brought about the adoption of a system of treatment 
throughout the year, which is very effective in controlling the pest, 
although the expense involved precludes its use in woodland areas of 
low valuation. The purpose of this paper is to point out some of the 
methods which have been found effective, and draw attention to their 
possible utility in combating other insect pests. It is hoped that this 
may lead to a discussion of the methods used and that it will be pos¬ 
sible for some of them to be tried experimentally in other parts of the 
country. 

Treatment, of Egg-Clustersi The egg-clusters' of the gypsy moth 
are laid in masses which are eovei'ed with hair from the bodies of the 
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females. Tlie best method of destroying the eggs is by saturating 
the masses with crude coal tar creosote. To this material is usnall}^ 
added a small amount, about 5 per cent, of coal tar so as to discolor 
the treated clusters. 

In parte and on city streets, where valuable shade trees have been 
planted, this method might be employed in treating egg-clusters of 
the white-marked tussock moth, Notoloplius leucostigma^ as tliis insect 
sometimes becomes a great nuisance in such places. 

As an illustration of some of the methods that have been employed 
it might be stated that during the present year many of the shade 
trees in Washington, D. C., which were badly infested with egg- 
masses of the insect, are being treated by the workmen employed by 
the District of Columbia. The egg-masses are being burned off the 
branches of the trees by using a gasoline torch. If it is desirable to 
destroy these eggs the creosote method would seem to be preferable. 
It is a well-known fact that the eggs as well as the pupge of the insect 
are sometimes attacked by hymenopterous parasites, and in cases of 
heavy infestation it might be desirable to collect these masses, place 
them in suitable outdoor cages for the purpose of rearing of para¬ 
sites ill order that these beneficial insects 6ould he liberated, after 
which the young caterpillars should be destroyed. 

Treatment of Larvae. Most of the members of this association are 
probably familiar with the burlap method used in the gypsy moth 
work. Trees are banded with strips of burlap cut about eight inches 
wide. The burlap is fastened with a string at the center and the 
top turned doivn in such a manner as to make an excellent hiding 
place for caterpillars. A large number of different species of insects 
frequent these burlaps, and in some sections quantities of such injuri¬ 
ous species as the elm-leaf beetle in the larval and pupal stages are 
often found beneath them. An adaptation of this method might be 
used in the fall of the year on the base of the trees, for the purpose 
of furnishing hibernating quarters for injurious insects. I have been 
informed by Mr. C. W. Prescott of Concord, Mass., that he has been 
able to capture and destroy large numbers of hibernating asparagus 
beetles by using this method. It is cheap and in some cases may he 
used to good advantage. 

Banding trunks of trees with tanglefoot, a sticky material which 
prevents caterpillars from ascending them, is being used more exten¬ 
sively each year in the gypsy moth work, and although a method 
involving a similar principle has been used for many years, viz.: band¬ 
ing apple and elm trees with tar or printers’ ink for the purpose of 
preventing female canker worms from reaching the small twigs or 
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Ijra:iielies, it iiiigiit be well to mentioii the successful use of the iiiatiuiaL 

Tlie greatest advance in the perfection of methods for destroying 
the gypsy moth has l)een along the line of new spraying dcviccvs. .Pre¬ 
vious to the year 1900 hand pumps inount(^d on barrels or hogsheads 
were used for furnishing power. Since that time gasoline engines 
have lieen utilized to a greater or less extent, especially in the large 
friiit-groAving districts throughout the United States. This method 
was tried in the gypsy moth infested territory after the wurk of sup¬ 
pression was resumed in 1905. A gasoline engine with a suitable 
puinp mounted on wagon trucks wdth a spray tank having a capacity 
of 300-500 gallons has been employed. The Vermorel or Bordeaux 
nozzles and lines 'of i/^-inch hose were used, and it was necessary to 
climb tall trees in order to treat them thoroughly. It was not possi¬ 
ble to cover very many large trees in a day when an equipment of this 
sort was used. 

As early as 1895 a steam spraying outfit was devised and used in 
Prospect Park, Brooklyn, New York, by Mr. J. A. Pettigrew for treat¬ 
ing trees for the elm-leaf beetle. With this outfit high pressure was 
developed, so that the trees were sprayed from the ground. A descrip¬ 
tion of the sprayer was published by Dr. L. 0. How^ard in an article 
entitled ^‘‘Tlie Use of Steam Apparatus for Spraying,’’ in the Year¬ 
book of the United States Department of Agriculture for 1896. 

After Mr. Pettigrew wms made Superintendent of Parks of the City 
of Boston he continued to use a similar outfit for treating elm trees 
infested with this insect. 

In the spring of 1905 the solid stream” method of spraying was 
tested by General S. C. Lawrence of Medford, Mass., the trees treated 
being badly infested with, the gypsy moth. The outfit used was built 
by the firm of Stephen B. Church of Boston, the power being supplied 
by a high power gasoline engine. The experiment Avas entirely sat¬ 
isfactory, and since that time this system of spraying has come into 
general use. on the gypsy moth work. Mr, George H. Kermeen, one 
of the representatives of this firm, Avas an early advocate of the method 
and through his efforts many people Avere interested in its use. 

It should be stated that the successful application of the solid stream 
spray requires a high power engine, a strong pump equipped with a 
suitable air chamber and a nozzle constructed in such a manner that 
the stream will be carried to the top of high trees before it breaks into 
a mist. For park and woodland work, where trees from 50 to 75 feet 
in height are to be treated, the best outfits hoav in use are provided 
with aTen horse power gasoline engine of the marine motor or nuto 
type and a triplex■ pump capable of discharging at least‘35 gallons.a 
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luiniite. One and one-Iialf inclidiose is used, and nozzles similar to 
those supplied with fire hose are fitted \xitli adjustable tips of th, 3-16 
and ^/t-inch aperture. A U-shaped tank of from 400 to 600 gallons^ 
capacity is mounted on the front of a set of wagon trucks and the 
machiner}^ on the back part. 

Since this method of spra^ung was adopted many iniproveinents have 
been made by manufacturers. This has been due largely to sugges¬ 
tions made by the officials engaged in the spraying work and has re¬ 
sulted in a great increase in the efficiency of the machines. 

In field work it is usually desirable to use a one-fourtli-inch nozzle 
tip and to maintain a pressure above 200 pounds. 

With an outfit of this sort about 12 acres of woodland can be 
treated each day at a cost averaging $10 per acre. When forests 
are sprayed it is necessary to lay long lines of hose from the machine, 
which whenever practical is located near a supply of water. Effective 
ivork has been done when the spray mixture had to be forced through 
a hose over a quarter of a mile in length. 

Mr. D. M. Rogers, Special Field Agent of the Bureau of Ento¬ 
mology, who has charge of the gypsy moth field work in New England 
has devised an apparatus Imowm as a water tower,” which is 
mounted on the top of the spray tank and is used for treating road¬ 
sides. It consists of a steel tube about 20 ieet long, which is attached 
to a mast six feet high. The bearing on the mast, which is about four 
feet from the end of the tube, is fitted with a universal joint, so that 
the nozzle, wffiich is attached to the outer end of the tube, can be 
moved in any direcion desired by the operator. The short end of the 
tube is reinforced with a quantity of lead so that the tube nearly 
balances on the mast. The supply hose is attached to this end, and 
by using this device it is possible to spray two miles of roadway in a 
single day at a cost of less than $2 an acre. 

• During the past few months a new sprayer has been devised and 
built by Messrs. L, H. Worthley and Melvin A. Guptill of the Mas¬ 
sachusetts State Forester’s office, which has given very satisfac¬ 
tory results. Special care was taken to overcome the objectionable 
features of the machines previously built, and it was possible to do 
this and at the same time decrease the weight of the outfit and add to 
its efficiency, A new type of nozzle has also been devised by these 
gentlemen and a coupling which does not reduce the diameter of the 
hose at the point of connection. These devices will be-exhibited and 
demonstrated before the close, of the meeting. 

The spraying outfit used on the gypsy-moth work should be of spe- 



42 


JOOENAI. OF ECONOMIC ENTOMOLOGY 


[ToL 3 


oial value for treating trees in parks and cities, and in most cases they 
can be used for such work without any special modification. 

For orchard spraying or treating low-growing trees, the same system 
could be used, but it would be necessary to reduce thii wt'iglit of the 
outfit and make changes that would render it more suitable for tlris 
■class of work. 

All spraying must be done rapidly and thoroughly if satisfactory 
results are secured. This system of treatment seems to answer these 
requirements, and if modified sufficiently to conform to the spe¬ 
cial kind of work desired it should give satisfactory results. 


Mr. PIeadlee: Has the dust sprayer been used in. Massachusetts on 
the gypsy moth wmrk ? I noticed in the exhibition room an apparatus 
for spraying trees, using dry arsenate of lead, and would like to know 
what success has been attained with this method of spraying. 

Secretary Burgess: So far as I know, the dust method of spray¬ 
ing has not been used on the gypsy moth work. Last season some 
experiments were conducted with a bomb made somewhat similar to 
the bomb shells used for fireworks. This shell carried a charge of 
dry arsenate of lead, which wms shot up into the air and exploded, 
so as to distribute the poison over the trees below. Its oily use is in 
inaccessible wnodland areas, where it is impossible to use a wet spray. 
This device is only partially successful; one of the troubles being that 
it ’was not possible to secure a grade of dry arsenate of lead which 
was fine enough to be distributed evenly over the trees. 

Mr, Frost .* The gypsy moth problem in New England is a most 
extensive one, and owing to the large areas of woodland which are 
infested, I believe at the present time is more of a forestry problem 
than an entomological problem. The forest area wliieli is infested is 
largely covered with deciduous trees, which suffer greatly from the 
attacks of the insect. Last winter the gypsy moth work was placed 
in ^he hands of the state forester, and I am inclined' to think the 
problem can be worked out better along forestry lines. 

While in Europe during the past summer, I was surprised to note 
the large number of coniferous trees which exist, as compared with 
the relatively small areas covered with deciduous growth. 

It seems io me that this may be one factor in holding the gypsy moth 
within bounds in that country, as the young caterpillars cannot feed 
upon coniferous trees, 

I' am inclined tp think it will be necessary to reforest large areas iri 
the .gypsy moth infested district, by replacing the hardwoods with 
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pine. By following up this method, it mil be possible to control to 
some extent the damage caused by this insect. 

Mr. Headlbe: Do I understand that a new coupling has been de¬ 
vised for use on the gypsy moth work? We have had considerable 
trouble with the couplings which w^e have used on hose in our spray¬ 
ing work, and I would be glad to hear more about this plan. 

Mr. Eane : Mr. Worthley and Mr. Gup till have devised a new style 
of coupling which has proven of great value in the gypsy moth work. 
I hope Mr. Worthley will explain the coupling fully. 

Mr. Worthley : One of the troubles which we have always had in 
our spraying work has been that the diameter of the hose at the coup¬ 
ling was considerably reduced, when we used those now on the mar¬ 
ket. This being the ease, it has been necessary to use 
in order to carry a sufficient amount of liquid. 

The new coupling which has just been devised is of the same size 
as the inside of the hose, so that the stream is not choked when pass¬ 
ing through the coupling. 

This will enable us to use 1-inch hose, and will reduce the expense 
of equipment and the labor involved in laying lines of hose for spray¬ 
ing operations. 

Mr. Sherman : The last few papers on the program have detailed 
two radically different methods of spraying, and the remarks made 
by Doctor Headden seem to indicate that we should depend on some 
other method than heavy arsenical treatment in order to control leaf¬ 
eating insects. These matters are of great interest to the entomologist 
and should be more thoroughly investigated. 

Mr. Frost ; I would like to make some remarks in regard to the 
injury to trees as a result of spraying with arsenical poisons. 

Since 1896 we have repeatedly treated many trees, of all kinds, 
with arsenate of lead, and in this work have used about one pound to 
ten gallons of water. In spite of this fact, I have failed to see any 
trees which showed signs of injury from the poison. 

Many people are prejudiced against spraying if they are led to 
believe that the trees will be injured, and this has caused considerable 
trouble and annoyance in the past. 

It seems as though, if the trees were going to be injured by arsenical 
spraying, many of them would have died from' this cause in eastern 
Massachusetts, hut I have been unable to find any indications of this 
trouble. 

Mr. Worthley : I would like to ask Doctor Headden if forest and 
shade trees are injured by arsenical poisons in the same way as orchard 
trees. 
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]\Ir. IIeadden : The only record I have along this line is the ease of 
ail elm tree which had been sprayed. Analysis showed a large aiiioiiiit 
of arseoic in samples taken from this tree. 

Mr. Gillette: It is probable that orchards will ordinarily suffer 
more than forests, for the reason that most of them are cultivated, 
which serves to work the poison into the ground and bring* it in con¬ 
tact with the roots more rapidly than would be the ease in forest 
areas. If the orchard is irrigated, this would also tend to convey the 
poison to the roots more readily than if artifieial watering was done. 

President Britton: While we are discussing the gypsy moth, I 
think it will be well to hear from the officials in various New England 
states who are engaged in the work of suppressing this insect, and I 
will now call on Professor Hitehings from Maine. 

Mr. liiTCHiNGS : Oiir work in ]\Iaine has followed along the same 
lines as that in Massachusetts. We, in Maine, have felt that we could 
not improve on the system adopted, in Massachusetts, where the insect 
has been fought for many years, as our conditions are quite similar, 
and therefore we have been carrying on the wmrk in the same way. 

In Maine, the field woi’k is in charge of a special agent appointed 
by the Commission of Agriculture, -who has charge of the men. The 
force is divided into sections, and w’e feel that very effective work has 
been done in controlling the insect and keeping the infested section 
in good condition. 

The situation at the present time is a serious one, and it is neces¬ 
sary for every effort possible to be put forth, in order to hold our own 
in the conflict. Our investigations lead us to believe that in some 
localities the young larvae of the gypsy moth must have been carried 
by birds or four-footed animals. The locations of some of the colonies 
in the woodlands gives strong evidence that this is the case. 

President Britton : I notice that Captain Pliilbrook is in the audi¬ 
ence, and as he is the special agent, having charge of the field work 
in Maine, I know you will all be glad to hear from him. 

Mr. Philbrook: I don’t know as there is anything to add to that 
which has already been said. 

I might mention one point which has not been touched upon—in 
regard to the spreading of the moth—and that is that invariably in 
woodland, colonies we find that at some time previous a portable saw- 
miE has been temporarily located in the vicinity. In some cases these 
sawmiEs have been shipped from localities badly infested with the 
gypsy moth, and this evidence shows that the insect can be distributed 
in. this way. ^ ^ 
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So far as Maine is concerned, the conditions in the towns are very 
good. 

We find this year that there are several large colonies in the deep 
woodland which had not previously been discovered. 

President Britton : We would now like to hear from Col. Tliomas 
Ti. Dearborn, who has charge of the gypsy moth -work in New^ Hamp¬ 
shire. 

Mr. Dearborn : I have been much interested in the gypsy moth 
discussion which I have listened to this afternoon. We have in New 
Hampshire a large infested area, although the greater part of it was 
not known to be infested until within the last two years. Within a 
week, a force of gypsy moth men have found in a woodland near Dur¬ 
ham, N, H., a very bad infestation, and this leads me to believe that 
the insect has been established in woodland areas in the state much 
longer than we have suspected. 

Numerous other colonies strengthen this opinion, and I am inclined 
to think that if the -woodland area of the state could be examined many 
large colonies wmiild be found which have been present for a good 
many yeai*s. 

President Britton: I do not see Professor Stene in the audience. 
Is there anyone who can report from Rhode Island? 

Mr. PoiiKE: I am not in charge of the moth work in Rhode Island, 
but have worked with Professor Stene and am thoroughly acquainted 
with the conditions there. 

We have copied Massachusetts as regards the methods which are 
used for fighting the gypsy moth, and I fear we are going to copy 
Massachusetts too far, in that there is serious talk of withholding our 
appropriation at the coming session of the Legislature. 

The condition of the infested territoiy in Rhode Island is improv¬ 
ing each year, and if we are able to bring sufficient jiressure to bear 
on the Legislature, so that the appropriation for the -work will be con¬ 
tinued, the moth infested area can be greatly reduced next year. 

’ LIr. Sanderson : I have always felt that we did not have sufficient 
information concerning the methods of the spread of the gypsy moth. 
"We know that the browm-tail moth has spread in a northerly direction, 
and this has been presumably due to the fact that the prevailing wind 
is in this direction during the period when the heaviest flight of the 
moths takes place. The spread of the gypsy moth has been in a north¬ 
erly direction, and it seems to me that this matter is of sufficient im¬ 
portance to the whole country so that it should be thoroly investi¬ 
gated. It is quite possible that the young larvsB-bearing arostatie 
hairs may be carried by the wind. 
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President Britton: We will now call on Mr. Rogers, who has 
charge of the gypsy moth field work in the United States Department 
of Agrieiiltnre. 

Mb. Rogers: Since Mr. Headlee spoke about the bomb, I would 
like to say a few words in regard to it. We have large tracts of wood¬ 
land which are inaccessible to spraying machines carrying water. 

Mr. Piske asked me to show this device in the exhibition room for 
distributing dry arsenate of lead over the trees wliile they are wet with 
dew, or after a shower. We have met with no marked success in its 
use, and it is shown only as a novelty, hoping that it might interest 
some of you. 

The government moth wmrk is conducted in cooperation with the 
officials of the different infested states. We have now over four hun¬ 
dred men at work in the field, clearing roadsides of underbrush, de¬ 
stroying the eggs of the gypsy moth, and cutting clusters of the 
brown-tails. 

We have about one hundred men doing scouting work and about 
thirty in Maine, wdth a crew of tw’enty or more in Rhode Island. 

I would like to mention a device wdiich we have used with consid¬ 
erable success in spraying, which we have termed a water-tower. It 
is a long piece of steel tubing hung by a universal joint from the top 
of a short mast; the hose from the pump being attached to the lower 
end. The operator stands on the top of the tank and uses the part of 
the tube below the mast as a handle for swinging the nozzle about 
over the trees. The nozzle is about twenty-five feet above the ground, 
so that can cover the top of trees one hundred feet high without 
climbing. 

Mr. Worthley of the state office is making some experiments with a 
new nozzle, which I think, if explained, would bcmefit all of us, 

President Britton: We would like to hear from Mr. Worthley ho- 
fore closing this discussion on the gypsy moth work. 

Mr. Worthley : Mr. President, I think this subject has been very 
fully covered this afternoon, but I would like to mention the fact that 
the state of Massachusetts is exerting itself to the utmost in its wuir- 
fare against the gypsy moth. We have carried on the campaign over a 
large area of country, and the residential sections which were infested 
are now in a very good condition. The woodland problem is the most 
difficult one to handle. The work is being pushed as vigorously as 
possible. 

Mention has been made of the new nozzle which has been devised 
for the spraying of trees. This will be exhibited before the meeting 
closes, and a demonstration of it^ work will be made. By using this 
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device, it is possible for sufficient pressure to be maintaiiied to spray 
trees seventy to eigMy feet higli without climbing them. 

I trust as many of the members as possible will examine these spray¬ 
ing devices, which are being used in this section, and we should cer- 
tainly be glad to receive any suggestions looking toward their further 
improvement. 

President Britton: The next paper will be presented by Prof. 
TI. A. Surface, Harrisburg, Pa. 

SOME NEW FACTS IN REGARD TO LIME-SULFUR 

SOLUTION 

By li. A. Surface, Hanishurg, Pa. 

[WitMrawn for publication elsewhere.] 

President Britton: We will now hear Mr. P. B. Lowe, Detroit, 
Mich., who will present a paper entitled Studies in Insecticides.’’ 

STUDIES IN INSECTICIDES 
By F. B. Lowe, Detroit, Mich, 

[Paper not received in time for incorporation in the proceedings.—E d.] 

President Britton : The next paper on the program will be by 
Mr. W. E. Hinds, Auburn, Ala. 

CARBON DI-SULFID FUMIGATON FOR THE RICE 
WEEVIL IN CORN 

By W. E. Hinds and F, Turner 

At the meeting of the Association of Economic Entomologists held 
in Baltimore one year ago, announcement was made of a project for 
the investigation of the use of carbon di-sulfid as a fumigant. An out¬ 
line of this project was given, and also, in a separate paper entitled 
''Carbon Di-Sulfid Fumigation for Grain Infesting Insects,” a brief 
statement was made as to results obtained up to that time. The work 
of this investigation has been continued during the past year with a 
gradual increase in the scale of the experimental work as the results 
obtained have seemed to demand and warrant. 

In addition to the project upon fumigation, another project for 
the investigation of the life history, economic relationships and injury 
of the rice weevil {Calandra m^yza L.) has been approved for the Ala¬ 
bama station. The imperative need for work along the lines contem¬ 
plated in each of these projects has been frequently emphasized dur- 
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iiig the past year by a large number of inquiries as to iiietliods of 
extemiinating insects in stored grain. There is iiO' question but that 
the rice weevil is at present the most seriously injurious sivvoes of 
insect occurring in Alabama, and agricultural conditions a,t the pres¬ 
ent time indicate that the importance of its control will l)e gi'c'atly 
increased in the near future. During the past one or two years, there 
lias been a general movement through the Southern States to increase 
the cultivation of corn. One of the most potent factors in this cam¬ 
paign has been the continued spread of the Mexican cotton boll 
weevil. The demonstration farm agents, under the direction of Dr, 
S. A. Knapp, have largely extended their work. State departments 
of agriculture have conducted campaigns through the offering of 
large cash prices for the best yields of corn per acre, and many corn 
clubs, as they are called, have been formed. As a result of these and 
other educational influences, there has been during the past year more 
attention given to corn culture in the Southern Gulf States than was 
ever previously given to that subject. Crops of from 100 to 150 
bushels per acre have been- raised in many cases. Boys, who have 
entered the competition in the corn clubs have, as a rule, secured bet¬ 
ter yields than did their fathers; the demonstration farms generally 
yield crops of from tw’o to three times the average in their localities. 
But possibly one of the most potent factors in the new effort to raise 
more corn has been the high i)rice which corn has commanded during 
the past year. Planters who have raised only cotton, and depended 
upon buying what corn they might need, have been obliged to pay 
from 75 cents to $1.25 per bushel for coni. A large proportion of 
this corn has been shipped into Alabama from other states. Planters 
bave come to realize that they cannot profitably produce cotton alone 
and buy corn at $1.00 or more per bushel with which to ftHxl their 
working stock,.nor can they afford to raise hogs and feed them rr|)on 
corn, for which they must pay such prices, and they have become con¬ 
vinced also that, the South is capable of producing practically as ]«‘U‘ge 
corn yields as those obtained in what are known as the corn producing 
states. 

During 1908 the com yield of Alabama was estimated by the best 
authorities at approximately forty-four million bushels', having a cash 
value of about* $37,000,000, or about 84 cents per bushel. The yield 
for 1909 will, in all probability, prove to have been even greater thaii 
that of 1908 and of higher average market value. 

The large percentage of injury to corn held through the wdnter has 
been one of the' factors in keeping many planters from raising more 
corn. *While the in jury is liable to vary from year to year, it is, £re- 
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FUMIGATION BOXES 

Fig. 1. Three sections open and doors removed after gas had been driven out. In!et 
line of ventilation pipe along top. 

Fig. 2, Bear view of boxes. Outlet ventilating pipes at bottom leading out of window. 
Windows in box for watching temperature fluctuations, insect behaviour, etc. (Original.) 
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qiiently sufficient to destroy a large percentage of the feeding yaliie of 
the corn before the middle of the winter. In some localities^ partic¬ 
ularly where the land is overflowed during the winter, it appears that 
the corn is but little affected, while upon uplands especially, ears some¬ 
times contain a hundred or more adult weevik before the first of 
November. Badly infested corn is almost worthless, since it is not 
attractive even to hogs. Horses and mules freciuently refuse it 
entirely. 

Besides their effect upon the feeding value, the weevils injure very 
materially the value of the seed for planting. Kernels from which 
w^eeffils have emerged will rarely germinate at all, and if they start 
to grow the plant is ^veak and backward. In the experiments to test 
this effect, sound kernels were placed in germination boxes in compar¬ 
ison with an equal number which showed but slight traces of weevil 
injury and also with another lot of kernels from which wee^dls had 
emerged. The germination from sound seed was perfect and the 
growth of the plants vigorous. The slightly injured lot gave 20 per 
cent germination, but only 10 per cent yielded plants of normal 
strength. The badly infested lot did not sprout (PL 4, fig. 1), 

In another series of tests, corn was selected which showed an amount 
of weevil injury which was considered as a fair average for the condi¬ 
tion of corn used for planting at planting time. One hundred kernels 
taken as the average ran on one side of the middle of an ear, gave 80 
per cent germination with about 65 per cent of normal growth. One 
hundred sound kernels selected from the opposite side of the same 
ear gave 100 per cent of germination with normal growth (PL 4, fig. 2). 

The rCvSiilts of these and numerous other germination tests show that 
weevil injury is in all probability responsible to a considerable extent 
for irregular stand and lack of uniformly normal growth in the corn 
fields of the badly infested area. Evidently this is quite an important 
factor in keeping down the average production of corn to the low 
yield of about 13 bushels per acre which has hitherto been obtained. 

Among the species of insects which injure corn, the boU worm or 
corn ear worm (Heliothis obsoleta Fab.) is the first of importance in 
the time of its attack. Besides the injury which these worms do di¬ 
rectly, it is evident that they prepare the way for increased injury by 
other species, which later attack the grain. A considerable degree of 
injury is inflicted by some of the grain moths, both before and after 
the corn is harvested, but the principal injury after harvesting is 
attributable to various species of Coleoptera, among which we have 
found the following particularly abundant: GoMndra Gijdhartm 

gemellaPusj Oathurtus advena^ Silvmm surifmmenm^^ Tnholmm:fer-> 
4 ^ , ' L ' ' ' ■■■ ' , ' , ' ; ' / 
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rughicum aud Tenehrioides maiiritmvmis. In tlie course of observa¬ 
tions upon tlie rice weevil, records are kept relating to eacli of tliese 
otlier species. It appears that any treatment which insured the de¬ 
struction of all emerged adults of the rice weevil, was very likely also 
to destroy the unenierged stages, with the possible exception of thci egg, 
which we have not found in sufficient abundance to enable us to test 
its resistance satisfactorily. The experiments made thus far indicate 
that there is a wude working margin between the treatment necessary 
to destroy infesting insects and that wffiich will endanger the vitality 
of the infested seed. It is now certain that no single dosage can be 
safely recommended for all conditions and subjects in this grain fumi¬ 
gation work. The percentage of moisture content in seeds is impor¬ 
tant as affecting their degree of resistance to the gas. It is also certain 
that the temperature prevailing at the time treatment is made has a 
great deal to do with the effectiveness of a given dosage. Thus, a 
dosage which wull kill all stages of the rice weevil at 67 to 70 degrees 
F. is not likely to kill more than 60 or 70 per cent at 60 to 65 degrees 
F. The influence of temperature must certainly be considered as two¬ 
fold. First, upon the evaporation of the liquid and the diffusion of 
the gas, and, secondly, upon the condition of activity or inactivity of 
the treated insects. It appears that wuth the high temperatures, when 
the weevils are most active, a far smaller dose of the insecticide is 
needed to destroy them and the killing time is really much shorter 
than when the temperature is below 65 degrees. It seems quite prob¬ 
able that this effect of temperature may partly explain the widely 
varying results which have been reported in the use of carbon 
di-sulfid. 

According to the chemists, the specific gravity of carbon di-sulfid 
liquid is 1.29, wffiile the vapor is 2.63 times as heavy as air. One vol¬ 
ume of the liquid is said to yield 375 volumes of the vapor. Seventy- 
seven and six-tenths pounds of the liquid is required to saturate 1,000 
cubic feet of air at the temperature of 68 degrees, and 84.4 pounds at a 
temperature of 72 degrees. It is evident, therefore, that in the usual 
application but a small fraction of the saturated atmosphere has been 
used. 

In our experimental work, we began with small scale tests, using 
glass bell jars of two litres capacity, in which the proportion of gas 
could be controlled and its loss by diffusion entirely prevented. A 
satisfactory method of obtaining any desired dilution of the gas is as 
follows: Through a stopper in the hell jar or bottle, two tubes may 
be passed, both of which should be tightly closable from the outside in 
some,way.' One tube should reach to the bottom of the jar, while the 
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other merely passes tiirougli the stopper.' A similar arraiig^einent is 
pi'ovided for another bottle containing the carbon di-siilfid lirinid. 
On one of the two lines connecting the bell jar and the licpiid recep¬ 
tacle, a rubber bulb is inserted, which should be provided with valves 
so that ail air passing through it will be propelled in one direction. 
By wmidiig this bulb a few minutes with the valves open, a saturated 
atmosphere may be easily obtained at any temperature and the amount 
of liquid per thousand cubic feet determined if desired. The valves 
ma}^ then be closed and connection made with another bell jar of sim¬ 
ilar size, and soihat in a similar manner the atmosphere charged with 
bi-sulfid may be divided betw^een the two jars. This gives an atmos¬ 
phere of one-half saturation, and further division may be made in this 
manner. Working in this general way, it has been determined that 
one fourth or one eighth of a saturated atmosphere may be very nearly 
as quickly effective in destroying weevils as is the full strength, but 
in either case the question of temperature seems to be equally impor¬ 
tant. In any case, it is certain that the killing strength of the gas 
for the rice weevil must be maintained for at least one hour. If fur¬ 
ther dilution is used, the length of the exposure must be increased to 
secure death. 

Ill order to test the effect of various strengths of treatment upon a 
larger scale, we have constructed a fumigation box to facilitate the 
w^ork. One of these boxes is so arranged that 25, 50 or 75 cubic feet 
capacity may be utilized- The boxes are so made as to be practically 
gas-tight, and the doors fitted with double bearings which are thor¬ 
oughly felted. The doors are entirely removable and fastened in 
place by six refrigerator bars each. The liquid di-sulfid is introduced 
through the top of the box by a graduated burette, the dosage quanti¬ 
ties being determined in cubic centimeters instead of fractions of an 
ounce. Arrangement is made for ventilation by a line of three-inch 
piping connected wdth a blacksmith foi^e fan, and wdth similar exit 
pipes through which the gas from any section of the box may be 
quickly driven out of doors upon the conclusion of the experiment. 
The openings to these pipes are tightly closed by conical plugs cov¬ 
ered with felt. The appearance of the boxes and the method of their 
use is shown in the accompanying illustrations (PL 5, figs. 3, 4). These 
fumigation boxes have greatly facilitated the application in various 
tests, but the amount of labor involved in determining the effect, par¬ 
ticularly upon immature stages, has been very great. 

As indicating the nature of the results obtained in this work, the 
following table has been prepared: 
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So far as Calanclra was concerned, the results from a treatment at 
the rate of 3 pounds for 24 hours was the same as mth 4 pounds for 16 
hours, 83 per cent being killed in each ease. In some experiments, 5 
pounds was completely effective in 15 hours, while in others only 95 
per cent were killed in 20 hours, and the difference seems due entirely 
to the difference in temperature. Seven and one half pounds at 47 
degrees killed 93 per cent in 4 hours and 100 per cent in 24 hours at 
60 degrees- Ten pounds was completely effective in 24 hours for all 
weevils at 60 degrees, as was also 12i/^ pounds in 20 hours and in 16 
hoiirs-at the same temperature. Fifteen pounds was completely effec¬ 
tive in 16 hours at 52 degrees, as was also 20 pounds in 5 hours at 60 
degrees. Further experiments are being made to determine these 
limits. 

Taking up next the work done on a larger scale, we may mention 
two series of experiments performed at Montgomery, Ala., during the 
past fall. At one place, some 2,500 to 3,000 bushels of corn were 
stored in two exceptionally tight buildings constructed for that pur¬ 
pose. The walls and floors of these buildings are of cement and are 
built solidly to a height of about nine feet above the ground, with the 
floors slightly lower. Wooden partitions made of fiooring divided 
the ].")uildings into several rooms. The partitions were not at all tight, 
but the walls up to the eaves were unusually so. Corn was stored in 
several of these rooms about the first of September. It then contained 
many weevils, as the infestation during the present season is unusu¬ 
ally severe. About two weeks after this corn was stored, the owner 
applied 20 pounds of commercial bi-sulfid, using about 10 pounds of 
it in the largest of the cribs, which contained approximately 2,000 
cubic feet. The single door was closed, but not so as to fit tightly, 
and large cracks existed between the roof and the wall at the eaves. 
This room, therefore, received an application of about 5 pounds per 
1,000 cubic feet, and the prevailing air temperature in the vicinity at 
this time was about 80 degrees (70-91 -degrees) for three days. The 
smaller bins received from 2^/2 to 3 pounds per 1,000 cubic feet. 
Examinations of this corn were made about three weeks after the 
treatment and showed considerable numbers of living weevils, espe¬ 
cially near the doors. It appeared that there was stiU sufficient 
infestation to warrant further treatment under such unusually tight 
crib conditions. Even at that time it was evident that the treat¬ 
ment in the larger bin with 5 pounds per 1,000 cubic feet had been 
quite fairly effective and more so than were the other treatments in 
the'Smaller bins. 

In' preparation for the second,, te^atment, a thorough examination 
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was made of sample lots of corn taken from near tlie top, fit about 
the middle and at between one and two feet from, the l)ottom of each 
bin. Corn in these cribs averaged between seven and eight feet in 
depth and was all stored with the slmck on. The examination sliowed 
that in the large crib an average of about 7 per cent of Calamira sur¬ 
vived. In some of the cribs receiving the weaker treatment, there was 
an average o.f between 25 and 30 per cent of Calaiidra sta,ges alive. 
The corn was leveled off in the cribs and covered with a special water¬ 
proof, and apparently gas-tight, tarpaulin in each crib before the 
di-siilfid was applied. A recording tliermograpli and hygrograpli was 
placed near the middle of one mass of corn to give those records for 
a week following the application. 'When all preparations had been 
made, ‘^Fuma^’ carbon di-snlfid was applied in various cri]>s at the 
rates of 3, 5, 6 and 8 pounds per 1,000 cubic feet. The liquid was 
pioured directly on to the corn, the tarpaulins spread over it as quickly 
as possible, and the doors, which had been previously padded, were 
closed and nailed tightly. To insure still further tightness around the 
doors, papers were pasted over the entire door and frame to each 
crib. ’ The only possible escape for the gas in these treatments would 
seem to have been around the edges of the room between the tarpaulin 
and the wall and upward and outward along the eaves, Su])sequent 
examinations shoAved that the temperature at the time of beginning the 
experiment Avas betAAnen 57 and 58 degrees F., Avith the humidity aver¬ 
aging about 60 per cent. During the week after the treatment AA^as 
made, both temperature and humidity arose steadily and gradually to 
a maximum of 63 degrees F., and 77 per cent humidity for the .middle 
portion of this mass of corn. Under these conditions, a brief consid¬ 
eration of the results may be of interest. The examinations entailed 
a large amount of routine work, which could not be avoided on account 
of the necessity for determining the effect upon immature stages as 
Avell as upon adult insects. In the crib Avliere but 7 per cent of Chdaii- 
clra stages Avere alive at the middle of October, there Avas about 32 |)er 
cent of liAung stages by the first of December in spite of the applica¬ 
tion of 8 pounds per 1,000 cubic feet. Similarly, in the other cribs, 
the percentage of living stages had largely increased before the exam¬ 
inations were completed. As a whole, it must be admitted that the 
treatments yielded very disappointing results, and in comparison 
Avith the fair degree of effectiveness of the treatment made at the mid¬ 
dle of September, the principal varying factor which may offer a basis 
of explanation again seems to be the difference in temperature prevail¬ 
ing at the time the treatments were applied (57 vs. 80 degrees P.). 

In another place where corn was stored, in one corner of a barn, the 
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cracks were battened with lathing* nailed as tightly as possibly along 
them and partitions of matched boarding eonstriieted so as to form 
three adjacent seetionsj each containing approximately 100 cubic feet. 
This corn had but recently been husked and placed in storage, and 
practically all weevil stages present were alive. Temperature and 
humidity records were kept here also. To add if possible to the tight¬ 
ness of'the room, gas-tight tarpaulins were iinng outside the w^alls, 
reaching from a height above the level of the corn to the ground. The 
corn was also covered with a similar tarpaulin. In this ease Fuma 
di-snlfid •was applied at the rates of 10, 15 and 20 pounds per 1,000 
cubic feet. The temperature at the beginning of the treatment stood 
at 47 degrees F., ])ut fell during the next two hours to 35 degrees. 

During the succeeding thirty-six hours after this minimum was 
reached, it rose gradually and steadily to a maximum of 55 degrees, 
from which point it again fell to 35 degrees and subsequently two 
minimums of 32 degrees were reached -with the maximum never ex¬ 
ceeding 53 degrees. The nnusiially low temperature prevailing is 
doubtless sufficient explanation for the fact that in none of these sec¬ 
tions was there more than 15 or 20 per cent mortality among the 
adult weevils, even where the largest dosage was applied. In con¬ 
clusion, it ’would appear that the important results obtained from these 
experiments are as follow’S: 

Grain infesting insects may be destroyed with carbon di-sulfid, 
cheaply and effectively, by even an application of 5 pounds per 1,000 
cubic feet in exceptionally tight compartments, while the temperature 
is above 70 degrees F. It requires but a few hours to MU the weevils 
if ,a strength of gas equal to one quarter of a saturated atmosphere 
can lie maintained, and provided the temperature is high enough to 
insure a considerable degree of vital actmty on the part of the insects. 
Fumigation work with temperatures ranging below 60 degrees P. ap¬ 
pears to be largely ineffective and inadvisable. Particularly in the 
KSoiithem States, it w^oiild be possible to make the applications so that 
the temperature during the next fe-w hours will average above 60-65 
degrees. While the results obtained have been in some degree disap¬ 
pointing, we believe that they indicate a possible basis of explanation 
for variation in the effectiveness of treatments that have been reported 
in the past. They also show that the conditions under which each 
application is made constitute a problem by, itself, and there is reason 
to feel that we may ultimately understand the influence of the many 
factors involved sufficiently well to enable us to adjust our methods 
of treatment so that they may produce more uniform and more satis¬ 
factory results. In spite of the many drawbacks to the common use of 



56 


JOURNAL OP ECONOMIC ENTOMOLOGY 


[Vol. S 


carbon cli-siilficl as a grain fumigant, we know of notliiiig equally 
effective wliieli may be used any more satisfactorily. At tlie most, the 
expense of treatment will average less than a cent per bushel, and this 
is a very small cost to greatly lessen, if not entirely prevent, insect 
injury and the loss of from 25 to at least 65 per cent of the real value 
of corn, which must be stored for a period of sc^veral months in the 
Southern States. 


j^Ir. Headlee: I have taken great pleasure in listening to this 
paper, for it seems to me that Doctor Hinds has hit upon the proper 
method of investigating the effect of gases on this insect. He has taken 
into consideration the difference in temperature and has probably 
considered the elfect of moisture. It seems to me that we are coming to 
a time when the measures for the control of injurious insects must not 
only be based on a fundamental knowledge of their life economy in 
relation to the environment in which they live, but the relation of the 
measures themselves to the environmental conditions under which they 
will be applied must be fundamentally investigated. 

The work of w^hieh we have just heard is a long step in this direc¬ 
tion, The fundamental investigation of the life economy and meas¬ 
ures of controlling seriously injurious insects in relation to environ¬ 
mental conditions is one of the most promising lines open to the 
economic entomologist, 

I noted a few points which I would like to ask about. Is the rice 
weevil the largest destroyer of corn in the,South? I raise that point 
for the reason that in south Kansas the Angumois grain moth seems 
to do the most damage to stored corn. Doctor Hinds did not repnrt 
on the effect of moisture, and I would like to know \Yhether in his 
opinion it had any important part in his results. 

Mr. E. I. Smith: There is one thing, I think, Professor Hinds 
would have explained, if he had taken time. He said that in one ex¬ 
periment he found nearly 7 per cent of the weevil stages alive, and 
that the same grain, after receiving a second treatmcait in October, a 
month or six weeks later, with a greater strength, showed 38 per cent 
of the weevil stages alive. Of course, that seems very contradictory 
and inexplicable, but as I made some tests along this line last year I 
would say that the weevils which remained alive after the first treat¬ 
ment in September would account for the increase. They certainly 
do multiply rapidly. 

I would like to ask in what way he determined the percentage of 
. live weevils which has been shown , in the results. 

, Mr/ Hinds: In most, eases a period of at least a week elapsed be- 
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tween treatment and the time the examinations were made. It is a 
very slow process to make the necessary counts. 

In regard to moisture, I consider that we have more to investigate 
in this dirction, but we have not found as yet that moisture has any¬ 
where near the same importance as temperature. 

Mr. R. I. Smith: The results of Professor Hinds’ ex|)eriinents 
would indicate that the fumigation with carbon bi-siilphide in the case 
cited was not snccessful. The corn only slightly infested with weevils 
in September showed after a second treatment in October 38 per cent 
of weevil stages alive. Most farmers think that the fumigation is 
worthless unless they secure better results than this. In case a fumi¬ 
gation kills 90 or 95 per cent of the weevils, and then two months 
later the few remaining alive increase to considerable numbers, it 
gives the farmers the impression that the treatment was worthless. 

My reason for making this statement is not to reflect on Professor 
Hinds’ statement, but simply to explain the farmers’ point of view. 

President Britton*. We will now hear a paper by Prof. R. A. 
Cooley, Bozeman, Mont., on ‘‘Notes on the Oyster Shell Seale in 
Montana.” 

NOTES ON SPRAYING EXPERIMENTS FOR THE OYS¬ 
TER SHELL SCALE IN MONTANA 

By R. A. Cooley, 2Iontana AgriculUiral Experiment Btation 

During the past ten years the oyster shell scale {Lepidosaphes tdmi 
L.) has been gradually increasing in the apple orchards in the river 
valleys in the western part of Montana. By the year 1907 it had 
come to be regarded by the apple groovers as rather a serious pest and 
perhaps a menace to the orchard industry in the Bitter Root valley 
and around Flathead lake. In some orchards, particularly in those 
that have been more or less neglected, the scales noW’ occur in notable 
numbers, encrusting the limbs and branches almost completely, and 
even extending down on to the main trunk, where great numbers be¬ 
come fastened under the loose scales of bark. Much fruit has been 
blemished and rendered unsalable by the insects attaching to it, and 
the stems of the apples are often more or less completely covered. 

We have repeatedly recommended the use of kerosene emulsion, 
applied as a spray at the time of hatching, but growers have reported 
that no success followed the treatment. We also recommended lime- 
sulfur solution as a winter treatment. 

Several years ago, in 1903, on April 21 and 22, lots of seven to nine 
apple trees in the orchard of Mr. Delaney, at Lo Lo, Montana, were 
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sprayed with different liine-sulfiir solutions. Two subsequent visits 
were made to the ore'liardj one before the hatching of the eggs and one 
after, and we were unable to detect that any good had been done. 

During the past three years we have received several reports from 
practical fruit growers that attempts to kill the scale by winter Jippli- 
cations of lime-sulfur -solution have not been successful. However, 
we also have received reports of success. 

It was, therefore, ai^parent that an investigation and spraying tests 
were necessary. Accordingly a series of tests was arranged and car¬ 
ried out in 1909. The orchard that was selected for the experiments 
is located at Lo Lo and owned by Mr. Fred Gilbert. It is in sodj 
composed of old trees, and with a number of varieties. The trees 
had been cut back and primed, and as the scale was abundant and 
fairly evenly distiibuted, the orchard was quite satisfactory for our 
purposes. 

In spraying the trees we desired not only to find an insecticide that 
would kill and be generally satisfactory, but also to discover just how 
and when the insects or the eggs were killed. We hoped to find an 
explanation for the apparent lack of uniformity of results with the 
use of the lime-sulfur solutions, and remedies for use before the 
opening of the buds as well as after the hatching of the eggs in June. 
We therefore conducted a part of our tests on April 17 and 19,’before 
the leaf buds had opened, and then w^aited for the appearance of the 
young. Hatching began on June 10, was w^ell under wmy by June 
14, and practically completed by June 20. The spraying for the 
hatched insects wm divided into two series, the first being applied 
in the early part of the hatching period and the second in tlie latter 
part, for we desired to know whether the summer treatment, to be 
successful, should be applied at any particular time during the hatch¬ 
ing period. Certain lots of trees were therefore sprayed on June 14 
to 17, and others on June 21 to 23. 

For convenience the various tests are liere tabulated, with the re¬ 
sults, as follows: 

I 

First series applied before hatching and before the buds had 
opened, and intended to kill the insect in the egg stage. Spraying 
done April 17-19. ^ 

1, Linseed oil emulsion, one gallon to nine of water. 


Raw linseed oil..... 1 gal. 

Hard soap ...... '' ib. 

Water to make ..... 10 gat 
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The emulsion was made as with kerosene eimilsion, excepting that a 
larger volume of hot watex’ was used. The churning was done with 
the power sprayer by shutting the valve into the supply pipe and 
forcing the mixture through the overflow pipe back into the supply 
tank. A violent churning was so produced. 

Several niieroseopical examinations made up to the time of hatch¬ 
ing showed no apparent results. Examinations made while hatching 
was under way showed that many eggs had turned light brown and 
were shriveled and stuck one upon another and upon the bark and 
sides of the parent scale. Living larvtn could be seen vainly attempt¬ 
ing to extricate themselves from the adhering mass of eggs. Prae- 
ticalty no young attached to the bark and formed scales. Subsequent 
examinations shoAved that the treatment bad been very effective. No 
injury Avas done to the trees. 

2. Undiluted kerosene. 

Designed to test the ultimate killing poAver of kerosene and not 
thought of as a practical remedy. 

A considerable number of scales were loosened and dropped to the 
ground—^probably about one third—^but the eggs under those left on 
the tree hatched and the young developed normally. The trees were 
late in putting out foliage and Avere injured. , 

3. ‘‘Rex” lime-sulfur solution, one part to six of Avater. 

Repeated microscopic examinations made up to the time of hatch¬ 
ing showed no visible effects on the eggs. Moreover, the eggs 
hatched in a noimal manner, and the empty egg shells could*be found 
under the old scales later in the summer, but very few of the young 
ever attached to the bark, or, if they did attach, they soon loosened 
and dropped. The treatment was, therefore, effective and satis¬ 
factory. 

We Avere able to find practically no difference in the results ob¬ 
tained from the use of “Rex,” “Niagara” and home-made lime- 
sulfur solutions, nor were the greater sti^engths more effectwe. All 
showed good and satisfactory results. 

4. “Rex” lime-sulfur solution, one part to eight of, Avater. See 
results under .No, 3. 

5. “Rex” lime-sulfur solution, one part to ten of water. See re¬ 
sults under No. 3. 

6. “Rex” lime-sulfur solution, one to six, with three pounds lye 
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added to 50 gallons of the mixture. See results under No. 3. No 
advantage was detected from the use of lye. 

7. Niagara lime-sulfur solution, one part to six of water. See 
results under No. 3, 

8. Home-made lime-sulfur solution. See results under No. 3. 


Lime . 1 lb. 

Sulfur . 1 lb. 

Water . 2 gal. 

9. Home-made lime-sulfur solution. See results under No, 3. 

Lime . 1 lb. 

Sulfur . 1 lb. 

Water . 3 gal. 

10. Lye solution. Very little benefit was derived from this treat¬ 
ment. 

Lye . 1 ib. 

Water . 3 gaL 


11. Lye-sulfur solution. Prepared as with lime-sulfur solution; 
cooked until the sulfur was all dissolved. The results were not con¬ 
vincing ; some good was done. 

Lye . 1 lb. 

Sulfur .. 114. lb. 

Water . 3 gal. 

12. Pratt’s "^^Scalecide/’ one part to ten of water. 

Before hatching time the eggs showed an oily appearance but 
hatched iiorm.ally. Some scales were loosened and dropped off, 
though a smaller proportion than with undiluted kerosene, as reported 
under No. 2. Not a satisfactory treatment. 

13. Whale-oil soap solution, one pound to one gallon of water, ap¬ 
plied hot. Apparently this treatment had no effect. 

II 

Second series applied early in hatching period. Desired to be 
effective in killing young that had hatched and those about to hatch. 
June 14r~17. 

14. Pratt’s ^^Scaleeide,^’ at rate of one to fifty, 

A small percentage of the young lice were killed. Not a satisfae- 
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tory treatment. Very distinct, tlioiigli not extensive injury to tlie 
foIiag‘e. 

15. Pratt^ ^ Sealeeide ’ ^ at rate oi one to seventy-five. Same re¬ 
sults as with No. 14, but with less injim- to the foliage. 

16. Linseed oil emulsion, prepared as for test No. 1. 


Raw linseed oil ...... 1 gal. 

Hard soap . ' 1 lb. 

Water to make. 12 gai. 


Practically all the lice were killed, and the treatment was consid¬ 
ered very satisfactory. This and the cottonseed oil emulsion treat¬ 
ments were considered to be the most satisfactory for summer use. 
The trees were not injured. 

In connection with judging the results of this treatment we should 
mention that the Board of Horticulture sprayed a neighboring' orchard 
with linseed oil emulsion, independent of the writer’s experiments, 
on 'June 24 and 25. The scales were all killed and a small amount of 
injury*was done to the foliage. Other trees were sprayed by the 
board with cottonseed oil emulsion, resulting in a killing of all the 
young scales, with less injury to the foliage. 

17. Cottonseed oil emulsion. Prepared as with linseed oil emul¬ 


sion. 

Cotton seed oil . 1 gal. 

Hard soap . 1 lb. 

Water to make..... 12 gal. 


Results were practically the same as with linseed oil emulsion sum¬ 
mer spray. No injury to foliage. 

18. Kei’osene emulsion, one part stock emulsion to twelve of water. 
Very few, if any, of the scales were killed. 

19. Whale-oil soap solution at rate of one pound to eight gallons 
of water, applied warm. A few, possibly 10 to 15 per cent, were 
killed,' 

20. lime-sulfur solution, one part to fifteen of water. The 
treatment was unsatisfactory, very few young being Mlled. 

21. '^Self-boiled” lime-sulfur solution. Practically no good was 
done. 


Lime 

Sulfur 

Water 


15 lbs. 
10^ lbs. 
m gal 
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22. ''Blaeldeaf tobacco extract, one part to fifty of water. We 
•^rere surprised to find that this treatment was of very little benefit. 

23. ‘^Orwood” tree spray, one part to twelve of water. Appar¬ 
ently useless for this purpose. 


Ill 

Third series, applied late in hatching period. Desired to be 
effective in killing all the living young. Sprayed June 21 to 23. 

24. Pratt’s ^'Scalecide,” one to fifty, using same trees as test No. 
14. 

This treatment did very little good. A high percentage of scales 
developed on trees sprayed twice during hatching time. 

25. Pratt'^s ^ ‘ Scalecide, ” one to seventy-five, using same trees as 
test No. 15. Eesults same as under No. 24. 

26. Linseed oil emulsion, using one gallon raw oil to fifteen gal¬ 
lons water. Seven out of the nine trees used in test No. 16 were used. 

Probably no good was done by the second spraying during the hatch¬ 
ing period, as the two trees left untreated under this number showed 
practically the same results as under No. 16. 

27. Cottonseed oil emulsion. Eepetition of treatment on trees used 
in test No. 17. 

It is not clear whether this second treatment wms beneficial, as, 
through an error, no trees were left unsprayed, as under No. 26. 

28. Kerosene emulsion, one part of stock emulsion to twelve of 
water. Same trees used as. in test No. 18. Yery few, if any, were 
killed. 

29. ''Eex” lime-sulfur solution, one part to fifteen of water. Same 
trees used as in test No. 20, There was practically no benefit from 
this treatment. 

30. ^'Blaekleaf” tobacco extract, one part to fifty of water. Same 
trees used as in test No. 22. Practically no good was accomplished 
with this treatment, as with No. 22. 

31. Linseed oil emulsion, one part to fifteen parts of water. A 
fresh lot of trees was used in this test. 

The results under this number are doubtful, a,s it was later learned 
that the trees, which were in another orchard, had been, sprayed m 
the spring with another insecticide. 
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In all of these tests a small power sprayer owned by the ^ 3iIoiitaiia 
State Board of Horticulture was used, A representcitiYe of the boards 
under the pay of the board, did the actual spraying, under my di¬ 
rection. The board also furnished practically all the material and 
supplies used in these experiments. It gives me pleasure to express 
iiiy appreciation of the assistance and courtesy extended by the 
Board of Horticulture, through Mr. M. L. Dean, state horticultural 
inspector. 

In conducting the wnrk twelve trips to the Bitter Root valley were 
made, as follows: March 25-28, April 17-19, April 24-25, ]\Iay 6-8, 
May 18-21, May 31-June 1, June 10, June 14-17, June 21-23^ July 
12-16, August 26-27, October 4-7. 

Even under ideal conditions in orchards selected for such tests, 
it would be impossible to make entirely reliable statements concern¬ 
ing the comparative benefits following different treatments. We 
found that certain of the oily insecticides, applied before hatching of 
the egpj caused a part of the scales to drop off, but it was impossi¬ 
ble to determine what proportion had dropped. It would have been 
of some value if we had given the various trees a rating designed to 
indicate the comparative degree of infestation before the treatment, 
although on trees of which we made microscopical examinations and 
counts such a rating would have been of but little value, for the ex¬ 
aminations were made on small tungs, which naturally would not con¬ 
form:; closely to a tree rating. In examining the scales on the twigs 
we found a Zeiss binocular microscope of great service. Besides using 
it as a dissecting microscope we took off the lenses, with the mount- 
ingsi used the detached part in the hand, as with a field binocular. 

The apparently conflicting results following the use of lime-sulfur 
solutions for this insect while the trees are dormant are striking. 
It is possible that differing weather conditions may explain the killing 
at one time and failure to kill at another.. It is well understood that 
the sulfur compounds deposited upon the trees by the spray are acted 
upon chemically by the carbon dioxide of the air, resulting in the 
liberation of the gaseous sulfureted hydrogen and leaving on the 
tree pulverulent deposits of finely divided free sulfur and calcium 
carbonate. It has been shown on a previous page that this insect is 
killed by the winter application of lime-sulfur solutions only after the 
eggs hatch. It seems clear that the actual agent in the killing of the 
young, tender lice is the free sulfur resulting from the decomposition 
of the sulfur compounds. This decomposition has all taken place long 
before the hatching of the eggs. Therefore it seems possible that eon- 
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tinned rain storms may so reduce the amount of free sulfur on the 
baric as to render the treatment harmless to the iiiseets. 

Further work on the subject will be done in the season of 1910. 

From the foregoing two interesting points are apparent: 

(a) Eggs of the oyster shell scale are unaffected by the applica¬ 
tion of lime-sulfur solutions made previous to the opening of the 
buds. On trees so sprayed the young were killed very soon after 
hatching. The intervention of rain storms before the hatching of the 
eggs may more or less affect the value of the treatment. 

(b) It is indicated that emulsions of linseed oil and cottonseed 
oil may be useful for the treatment of this insect while in the egg 
stage and during the hatching period. 


Mr. Braucher: Some years ago I was engaged in spraying work 
in Lincoln Park, Chicago, and secured practically the same results 
that Professor Cooley has indicated. The eggs of the insect in many 
cases appear to be perfectly normal up to the time of hatching, but 
in most cases the young failed to establish themselves, and later 
in the season I was unable to find living insects on the trees. 

The home-boiled lime-sulfur wash was used, being applied from 
November until early spring, and gave satisfactory results. 

Mr. Surface: I have found several cases in Pennsylvania where 
this insect has been practically exterminated by using the lime-sulfur 
wash. This w-as used in the orchard of Mr. Robert Bea.ston, at Tyrone, 
Pa., with excellent results. 

[The Proceedings -will he continued in the next issue.—Er>..l 


AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOCTSTS 


In accordance with the provisions of the constitution, the President has 
appointed the following Committee on Membership for the year 1910: Prof. 
H. E. Summers, Prof. A. L. Quaintance and Dr. S. A. Forbes. 

E. D. Sanderson, President. 

^ A. F. Buboess, ■ Secretary. 
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Proceedings of tlie Eighth Annual Meeting 

of Horticultural Inspectors 

Tlie eightli annual meeting of the Association of Hortienitnral 
Inspectors was held in the Copley Square Hotel, Boston, Mass., De¬ 
cember 27th and 2Sth, 1909. 

For convenience the business transacted at the meeting wiH be re¬ 
ported first, which vdll be followed by the papers and discussions. 

PART I 

The meeting 'was called to order by President P. L. Washburn at 
2 p. m., Wednesday, December 27th, in the lecture hall at the Harvard 
Medical School. In the absence of Secretary T. B. Symons, the Presi¬ 
dent appointed E. P, Hitchings of Maine to act as Secretary pro tern, 
A good attendance of members of the Association and visitors marked 
each session of the meeting. Among the Inspectors present during the 
meeting were : 

F. L. Washburn, St Anthony Park, Minn.; J. B. Smith, New Brunswick, 

N. J.; H. E. Summers, Ames, Iowa; G. G. Atwood, Albany, N. Y.; Franldin 
Sherman, Jr., Raleigh, N. 0.; N. E. Shaw, Columbus, Ohio; H. A. Surface, 
Harrisburg, Pa.; E. B. Engle, Harrisburg, Pa.; J. L. Phillips, Blacksburg, 
Va.; E. li, Worsham, Atlanta, Ga.; P. J. Williams, Auburn, Ala.; E. R. Taft, 
East Lansing, Mich.; S. A. Forbes, Urbana, Ill.; A. E. Stene, Kingston, B. I.; 
J. E. Stewart, Morgantown, W. Va.; W'. E. Rumsey, Morgantown, W. Va.; 

O. P. Gillette, Port Collins, Col.; T. J. Headiee, Manhattan, Kan.; S. J. 

Hunter, Lawrence, Kan.; E. F. Hitchings, Augusta, Me.; L. M. Pealrs, Col¬ 
lege Park, Md.; E. D. Sanderson, Durham, N. H.; W. A. Thomas, Clemson 
College, S. C.; W. E. Britton, New Haven, Conn., and P. L. Huested, Al¬ 
bany, N. T. ’ 

The American Association of Nurserynien was represented by 
Messrs. William Pitkin and Irving Rouse of Rochester, N. T. 

In opening the meeting, President Washburn reviewed the work of 
the A^ociation and pointed out the need of more thorough organiza¬ 
tion and the desire of the inspectors that the proceedings of the meet¬ 
ing be printed, 

' These subjects were discussed by the members; -the matter of hav¬ 
ing a stenographic report of the meeting and proceedings printed was 
referred to the following committee; 

W. E. Britton, Chairman; C. P, Gillette and H. 'E. Summers, which 
committee later reported as follows: 

5 ' , • ' 
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REPORT OF COMMITTEE ON PUBLISHING PROCEEDINGS 

Your committee recommends tliat the Association hereafter employ a 
stenographer to report the proceedings of the annual meeting, and these 
proceedings, after being edited by the outgoing Secretary, shall be printed 
and distributed to members of the Association. The expense incurred for 
such stenographic service, printing, etc., shall be met by an assessment 
levied pro rata on each state, territory or Dominion of Canada, represented 
or desiring representation in the Association: provided that by reason of 
the law of such state or territory the ruling of boards of audit prevents their 
paying the assessment due, such deficit shall be apportioned pro rata among 
the other states, territories and Dominion of Canada. The failure of any 
state or territory to be able to share its burden of expense shall not prevent 
its representatives participating in the meeting. 

W. E. Britton, 

H. E. Summers, 

C. P. Gillette, 
Committee. 

Question No. 19 on the program, in regard to the desirability of 
having a more regular organization, was fully discussed and referred 
to the following committee to report at the next annual meeting: 

Committee on Organization: Messrs. G. G. Atwood, S. J. Hunter, 
II. A. Surface, W. E. Rumsey and T. J. Headlee. 

Mr. A. E. Burgess read a letter from the United States Consul at 
Belgium in' regard to the certification of imported nursery stock from 
that country. The letter was referred to a committee, composed of 
J. B. Smith, chairman; G. G. Atwod, S. A. Forbes, which committee 
reported as follows: 

REPORT OF COMMITTEE 

Your Committee on the Advisability of Securing Consular Certification to 
Foreign Certificates reports that in its opinion this Association should favor 
any method that would tend to secure proper inspection or that would add 
to the value of certificates. It feels, however, that the value of a certificate 
depends primarily upon the standing and official position of the individual 
making the inspection, and that no consular certification can add to this 
value. 

It recommends, therefore, that no action requiring consular certification 
to inspection certificates he taken. 

J. B. Smith, 

G. G. Atwood. 

S. A. Forbes, 
Committee. 

The report of the Committee on General Principles governing the 
Association was submitted by Chairman J. B. Smith. 

After considerable discussion, the following was adopted by the 
Association: 
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REPORT OP THE CO^MMITTBE ON GENERAL PRINCIPLES GOVERNING 

THE ASSOCIATION 

1. The first and principal duty of the horticultural inspector is to his con¬ 
stituents, the farmers and fruit growers of his state. 

2. Inspection, quarantine and similar laws are passed for the protection 
of these interests, and so far as the inspector is charged with the enforce¬ 
ment of the laws he must keep in mind always their purpose, no matter 
what the effect may he on other interests. 

3. The inspector owes the nurserymen whose stock he inspects fair treat¬ 
ment and all the consideration that the law^ alloAvs him to accord, but 
nothing else. 

4. The inspection law’s, although meant primarily to protect the horticul¬ 
tural and agricultural interests, are not intended to injure the nursery 
interests, and they should never be made to bear any more severely upon 
growers of stock than is absolutely necessary. 

5. Between the honest nurseryman and the inspector there should be 
cooperation and an attitude of helpful interest on the part of the former. 

6. The dishonest nurseryman, or one w^ho washes to dispose of question¬ 
able stock to avoid loss, deserves no consideration whatever. 

7. The Association of Horticultural Inspectors is a voluntary one, and its 
members are bound by none of tbe actions taken at the meetings except as 
they approve themselves to their judgment. 

8. The relation between the members is that of colleagues or comrades 
engaged in efforts to the same end, under different conditions, seeking mutual 
help and Information, by free conference at the meetings. 

9. As colleagues, each member owes to every other member frankness, 
honesty and a belief that every man is doing the best he can under his 
circumstances, and that his certificates are honestly given, and state facts 
correctly. 

10. .Each member recognizes the possibility of error in his own w’ork and 
in that of others, and recognizes also that the receipt of a parcel of infested 
stock hearing a certificate is not necessarily evidence of either carelessness 
or lack of proper system on the part of the inspector whose certificate is 
attached. 

11. Each member, whenever he gets track of a parcel of infested stock 
bearing the certificate of a fellow member, ow^es it to that fellow^ member 
to notify him immediately of all the facts in the case, that an investigation 
may he made by the inspectoi** concerned and a continued misuse of his cer¬ 
tificate prevented. 

12. Whenever any inspector has reason to believe that any nurseryman 
in Ms state is willing to run risks of shipping stock not suitable for inter¬ 
state trade into another state, it is his duty to warn the inspectors of neigh- 
borMg states into which he has reason to believe stock may be sent, that 
stock from such nursery is open to suspicion. 

13. It is the duty of every member of this Association to answer frankly 
and freely every question asked by a fellow member concerning nurseries or 
other conditions in his state, and it is the duty of the member so informed 
to consider this information as confidential and not for publication, 

14. In case at any time a certificate be withdrawn or a nurseryman hold- 
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iiig a certificate toe detected in dishonest or questionable practice, notice of 
such withdrawal shall be at once sent to every other inspector within the 
region where such nurseryman is known to trade, and notice of such dis¬ 
honest or questionable practice shall be given to all inspectors in states 
likely to be affected by such practices. 

15. In this Association the rule that should goveii all members is, Do unto 
the others as you would that the others should do unto you. 

John B. Smith, 

H. T. Fernalb, 

Avon Nelson, 

Franklin Sherman, Jr., 

F. L. Washburn, 

Gommittee. 

The following resolutioiij offered bj" Mr. J. L. Phillips, was endorsed 
by the Association: 

Eesolved, That no certificate should be used on any nursery stock 
that is infested with San Jose scale, badly deformed by Wooly aphis 
or diseased ivith Crown gall. 

In concluding the discussion of question three on the program,, Mr. 
T. J. Headlee moved that a committee of three be appointed by the 
chairman to investigate the different means of treatment of infested 
nursery stock in different states, and to recommend to inspectors a 
tentative method of procedure by which infested nurseries are to be 
handled, also methods of treatment of imported nursery stock. 

The chairman appointed Mr. Franklin Sheiniian, Jr., E. L. Wor¬ 
sham. and J. L. Phillips. 

The Committee on National Legislation, through Professor Sander¬ 
son, reported a proposed bilP which had "been agreed upon at a con¬ 
ference with the repre>sentatives of the Nurser^nnen’s ,x4ssociation and 
the chairman and some members of the Committee of the Pomologieal 
Society to consider tliis matter. The principles of the bill were en¬ 
dorsed by the Association, and it was moved and carried that the 
chairman, appoint a committee to make such clianges as may seem 
necessary; the committee to confer with the committees of American 
Nurserymen ^s Aasoeiation and American Pomo].ogical Society, re- 
speetivel^y, and make every effort to have the same passed by Con¬ 
gress. 

The chairman appointed Messrs, T. B. Symons, E, L, Worsham 
and G. G. Atwood. 

The selection of officers for the ensuing year resulted in the re-elec- 

copy of the revised bill will be published in a subsequent issue of the 
JOUBNAn 
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tion of the present ones: F. L. Washburn, St. Anthony Park, 
President; T. B. Symons, College Park, Maryland, Secretary. -• 

The following resolution offered by the Secretary was endorsed by 
the Association: 

Resolved^ That this Association hold, at least three sessions at its 
annual meetings, such sessions to be arranged with as little interfer- 
ence with allied associations as possible. 

There being no further business, the meeting adjourned. 

Note: The Secretary desires to express his appreciation to Mr. E. F. 
liitchings for his kindness in making notes of the meeting prior to 
his arrival. 


PART II 

President F. L. Washburn, in opening the session of the meeting 
Monday afternoon, made the following remarks: 

THE WORK OF THE ASSOCIATION OF HORTI¬ 
CULTURAL INSPECTORS 

By P. L. Washbuen, St. Anthony Park, Minn. 

Gentiibmen : What I have to say is hardly to be dignified with the 
name of an address, but rather an appeal to the members of the Asso¬ 
ciation to stand together as a unit in endeavoring to perfect inspec¬ 
tion laws and other conditions of inspection which tend to promote 
the best interests of good horticulture in the United States, 

Yon will join me, I am sure, in complimenting our Secretary upon 
his enthusiasija and upon the faithful discharge of his duties during 
the last year^ and also upon his location, so near the center that it 
affords Mm additional advantages in forwarding the work. 

The growth and importance of this work, the need of better organ¬ 
ization and better financial facilities, is perhaps the most important 
question before' us at this meeting. , 

An impetus to-our work has arisen in the danger contained in im¬ 
ported stock, and the additional work put upon the inspectors in the 
various'States on this account is- no mean factor. When as'inspector 
fOP'Minnesota I was asked to look after this stock, I had no concep¬ 
tion" of,',the amount of foreign material shipped into my own state, and 
have h^n astonished at the enormous number of plants brought into 
Minpe^ota from Holland' and France in 'some' instances, like the box- 
eldtVj for instance, trees 'which'are'commonly'raised in' our state, but 
which nurserymen find'it'cheaperto buy, m Holland than to, raise 
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at liome. The indifference of florists and'nurserynien in eonneetioii 
with this necessary inspection of foreign stock is to b(3 deplored, and 
there certainly is need of a elanse in the law, if we have a Federal 
inspection law governing importations, obliging these parties in the 
interest of the welfare of horticulture, to notify their various inspec¬ 
tors of the arrival of foreign stock which has not previously been in¬ 
spected in this country. While I believe we, as inspectors, are not at 
all unanimous in desiring uniform inspection laws throughout the 
country, nevertheless if it ■were possible to have Federal laws siij) port¬ 
ing this body in its resolutions, and its members in their work in tiieir 
various states, I believe it would add dignity to the work and relieve us 
of much embarrassment. It is almost impossible, with the business 
interests in a state so antagonistic to progress along these lines, to 
pass state laws stringent enough to fit the needs of the situation. 

Closely allied to the need of strengthening our work and oiir posi¬ 
tion in the various states is the demand for publishing the proceed¬ 
ings of our meetings. This calls for money; not much, however. At 
the suggestion of our Secretary I sent out circular letters to all of the 
inspectors, asking them if their departments or their various boards 
of control would countenance an annual assessment to this end, and it 
W'as with pleasure that I learned from many that they can promise this 
financial support. Almost all of them from whom I have heard say 
they are quite positive their various boards will allow it, and some give 
positive assurances to this end. I trust there are many here from 
whom I have not heard who are attending the meeting with the same 
favorable answ^er to the proposition. 

There are various points in connection with the work upon which 
I feel keenly, and which I should like’to discuss, but our program is 
a long one, and these various points I' have in mind are either on the 
list of subjects for discussion, or will come up naturally in the remarks 
following the various j^apei^s to be presented. 

Bach and all of us come in contact more or less with the apathy 
or indifference on the part of nurserymen, until their business is 
affected. I venture to assert that if a copy of our program were sent 
by each one of you to each of your constituents, asking for some com¬ 
ment, or some suggestions to be presented to the meeting, that a very 
small fraction of your nurserymen would take the trouble to reply. 
Now, I believe if we had Federal authority behind us, not in the 
matter of uniform laws regarding fumigation and other details nut 
demanded by every state, but uniform laws regulating our relations 
to the nurserymen,, and the relations of the nurserymen to us, hhis 
evil in a measure would be corrected. 
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It is reported that the American Association for the Advancement 
of Science meets in Minneapolis in the winter of 1910, and I suppose 
that this Association will also meet there. If it is definitely decided 
that such be the ease, you must remember that you are coming’ into 
a cold country, though a beautiful one, and I wish to assure you that 
although the temperature is low, the hearts of the people are warm, 
and we wfill do all Ave can to- make you feel at home, and to repay you 
for the journey. 


A discussion of the points suggested in these remarks is noted in 
Part I. 

A paper was presented by Mr. G. G. Atwood. 

BROWN^TAIL MOTH ON IMPORTED NURSERY STOCK 
By G. G. Atwood, Albany, 'N. Y. 

On the 1st of January, 1909, information came to the Department 
of Agriculture in Albany that brown-tail moths in the usual winter 
foim of nests had been found in a recent importation of nursery stocks 
from Prance. The great importance of this discovery wsls at once 
appreciated by the Commissioner of Agriculture,, who by statute is 
charged with the responsibility of preventing the introduction of 
^^dangerously injurious insect pests’^ into the State of New York. We 
knew that extensive importations from Prance and other countries 
were due to arrive during the months of January, Pebruary and 
March, and furthermore that the millions of stocks and seedlings 
were for planting in nearly every nursery in the state. A circular of 
information calling attention to the conditions confronting us Avas 
distributed to all our nurserymen and planters and they were directed 
to notify the Department of the arxhval of any importations of stock 
from abroad and requested to hold all boxes unopened until an inspec¬ 
tor of the Horticultural Bureau could be present. Fortunately, we 
had for years previous a requirement of law by which transportation 
companies bringing nursery stock into the state must notify the De¬ 
partment of their haying in their possession any such shipments and 
giving names and addresses of consignors and consignees, together 
with such other information as might be required. Special requests 
were at once made of the sixty odd transportation companies to heed 
the letter of the law. 

We further asked and received the cooperation of Custom House 
brokers,' securing from them.much.mformation, particularly in refer- 
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ciiee to boxes imported, names of consignees, number of boxes, names 
of transportation companies receiving tbe boxes, and dates. 

By direction of tlie United States Secretary of the Treasury, Col¬ 
lectors of Customs in the eight ports of entry within the state were 
authorized to give our Department of Agriculture the iiiforruatioii 
required to enable us to locate importations and their destination. By 
courtesy of the Naval Officer in New York City, where the bulk of 
importations were cleared, we were permitted to place an agent who 
copied such portions of every manifest for our use as needed. 

The Department had a dozen trained inspectors available, to whom 
additional help wms given as required. All were placed in sharp com¬ 
munication to facilitate inspections and avoid delay and exposure to 
seedlings. 

Our inspectors were directed to locate and bum at once all nests of 
brown-tail moths found. No one was permitted to^save, handle or 
give away any specimen nests. Boxes in which nests were actually 
found 'were at once burned, together with all moss, packing mate¬ 
rials and linings. Subsequent examinations of all cellars and shops 
where imported stock was handled were made and all trimmings were 
carefully collected and burned. Early in the month of January we 
found that wherever infested stock was unpacked in a warm room 
the laiw® would leave their nests and not return as they do in the 
open. They would soon cover themselves with their silken threads 
wherever they found lodgment. 

To discover and burn all nests required a very careful seedling to 
seedling inspection, especially with branched or bushy plants. Even 
the roots needed to be carefully examined for any nest or portion of 
nests that might have been torn off and dropped into them. The cus¬ 
tom of packing seedlings not tied in bundles placed tops and roots in, 
layers caused a distribution of nests.through the boxes contaming from 
3,000 to 15,000 seedlings each. All such inspection was comparatively 
simple,' until wejearned the habits of the escaped caterpillars, after 
-wMch an inch to inch inspection was pursued. At this stage, of 
course, careful fumigation of all stock with hydrocyanic acid gm ap¬ 
peared feasible, but to our disappointment we found that the use of a 
formula of four or five times such strength as is used for San Jos§ 
scale, with long time exposure, was ineffective. ' The young larv® were 
not all killed. With more time and many more experiments we do not 
find yet that fumigation can be relied on. All stock from boxes in 
which nests were found were ordered dipped in miscible oil at portions 
, of 1' of oil to 20, of water. This' proved effective, and if a weaker mix¬ 
ture' would' accomplish the desired results we should, like to know'll 
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In the mass of reported sMpments that came to our office while we 
i?ere receiving daily reports of the discovery of a large number of 
insects by our inspectors, ^ve at the same time had knowledge of large 
shipments of imported stock to nearly every state in the Union and to 
the Dominion of Canada. 

Certainly we could not permit the establishment of brown-tail to 
the soutiuvest and north of us. Therefore, in accordance with the 
usual custom of the members of this Association—the American AsvSO- 
eiation of Official Horticultnrai Inspectors—^we sent a statement of 
our findings to each inspector in the States and the Dominion, and 
also called attention to the apparent inefficienc}^ of fumigation to 
destroy the tiny browm-tails. 

This statement of information was followed by a prompt report to 
each state inspector on this continent of all shipments that our system 
gave us knowdedge of. We have received from our correspondents 
candid acknowledgments and rejoice in the generous statements made 
by some that but for such reports as we were pleased to make them 
and the further caution relative to ineffective fumigation, we had 
undoubtedly been the cause of a successful control of the pest and 
possibly prevented the foothold it might have secured in a vast area 
of territory not yet infested. 

The unprecedented import of brown-taik in the spring shipments 
of 1909 gave a fine opportunity to at the same time discover, if 
present, other pests, but there was little of importance found—I 
believe only a cluster or two of the eggs of the gypsy moth in a ship¬ 
ment to a sister state. 

All plantings of foreign stocks or seedlings made in New York State 
have been carefully inspected for nests of brown-tail moths, and 
nowhere have we found that a single one has escaped our inspectors^ 
diligence., 

The finding of brown-tails in importations of nursery stock to New 
York in the spring of 1909 seems without precedent. One would think 
that having such a conspicuous nest that if seedlings bearing them 
had been brought here within the past forty years that some of the 
nurserymen or some of their many men who trim the seedlings leis¬ 
urely in a warm, light shop one by one, in winter would have recol¬ 
lection of having seen such nests as cover this pest, but only one such 
ease has come to light as a result of much inquiry, and in that case the 
identification is not conclusive. 

Parenthetically I wish to digress from a strict adherence to my 
subject and speak’ of the only case' of' a brown-tail infestation that we 
Uad'during the'year. ^ To a lar'ge private'.estate in Westchester OO'Unty, 
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a carload of craticgus was shipped late in the fall of 1908 from an 
■eastern state. All the trees were heeled in over winter. In the spring 
the trees were planted in groups of 12 to 15 trees in mi area, of al)oiit 
1% acres. Later, about the time brown-tails pass to the pupju, 17 
•caterpillars were found. It was then too late to spray with arsenical 
poisons, as feeding had ceased. We had no knowledge as to how many 
insects were present, but onr only course to pursue was to destroy 
the piipie wherever they might be and at the same time save the valu¬ 
able thorns and the large shade trees nearby. 

Pollowdng thorough inspection, all trees were sprayed two or three 
times with oil emulsions. The cultivated land and the heavy sod land 
(after the grass wms cut, oiled and burned) was burned over with 
cyclone spray. Sixty or seventy barrels of crude oil were forced 
through suitable nozzles and the oil ignited at the end of the nozzle. 
The sod was biiriiM black and the cultivated part Avas rolled and 
reburned. Some portions had three burnings. Entire success seems to 
have rewarded us, as acetylene gas trap lanterns kept going for ten 
nights at the right time for moths to fly caught no ].)rown-tails, and 
■subsequent inspection revealed no moths or nests to date. 

The state Legislature in April saw fit to amend our horticultural 
inspection law when their attention was called to the possibility of 
brown-tail and gypsy moths becoming established in the state. Suffi- 
'Cient appropriations were provided, and the Commissioner of Agri- 
■culture was authorized to issue such orders as in Iiis judgment were 
necessary to control in any emergency. 

No box or p)ackage of nursery stock brought into the state can be 
■opened without first obtaining consent of the Commissioner. Custom 
House brokers and importers are required to register tlieir names and 
•addresses in the Department office. They and transportation com¬ 
panies give such information as the Commissioner shall from time to 
time require. 

Last spring custom house brokers were courteous and gave us lists 
of nearly all of their importations for this and other states, lout mw 
with a law to require information they hold, and justly so, that we 
•are entitled to information only relative to stock for New York State, 

The following is a summary of the work performed on imported 
nursery stock: 
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NUMBEE OF SHIPMEN’TS AND BOXES RBPOETED BY THIS DEPARTMENT TO OTHER STATES 


state. 

No. of 
shipments. 

No. of 
boxes. 

! 

State. 

No. of 
.shipments. 

No. of 
boxes. 

Alabama.............. 

1 



4 

9 

California... 

6 

13 

New Hampshire. ... 

1 

1 


5 

7 


111 

3842 and 






125 tubs 


22 



1 

4 


28 pckgs. 





1 

2 


1 

1 

Idaho.... 

6 


Ohio.. 

56 

284 and 






12 tubs 


57 



2 

2 


12 tubs 





6 

S9 


56 

494 and 





6 tubs 


11 

52 


16 

65 

Kansas.. 

9 

30 

South Dakota. 

X 


Kentucky. 

6 

33 

Tennessee. 

1 

4 

. 11 


2 ^ 

7 

' Texas • 

2 ^ 

11 

....... 1... - 

Maryland. 

9 

110 

1 

Vermont. 

2 

8 

Massachusetts. 

43 

287 and 

1 Virginia. 

2 

2 


100 trees! 




Michigan.' 

24 

87 

W^ashington. 

4 ' 

13 

Minnesota.. 

• 8 

48 

i 

' West Virginia. 

2 

3 

Miai^lssippi . 

1 

1 

! Wisconsin. 

5 

15 

Missouri r--*-.**---... 

9 

25 

ji 

ji Canada..' .. 

28 

212 

Montana. 

2 

4 1 

1, Washington, D. C.. - 

3 

9 





529 

6677 






Pkgs. 283 


NEW YORK 

Number of shipments, 860. 

W8 boxes 229 bales S3 bundles 185 tubs 121 baskets 

Total, 4566 

Boxes burned, 707. Bales burned, 2. 7,000 nests destroyed. 

We are nearly all of ns under obligations to Doctor Howard for 
reports on sbipments of imported stock. If the importations this 
winter proye to be free or partly free from brown-tails it will be largely 
the resnlt of his visit to the entomologists in France. 

No brown-tails were found on any stock except that grown in 
Prance. 

We have inspected this fall hundreds of shipments from Germany, 
England and Holland and a very few from Prance and no pests have 
been reported. The bulk of stock used by our nurserymen for bud¬ 
ding come from Prance, and most of it is received in the first three 
months of the year. 

We are seemingly as ready for the work as is possible and shall 
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attack it witli tiie liope of successfully delaying tlie estahiishiiieiit of 
tlie two dreaded pests in New York Stated 


Considerable discussion followed this interesting paper' by Mr, 
Atwood. Many members present expressed their obligations to Dr. 
L. 0. How^ard and Mr. G. G. Atwood for their great aid in notifying 
inspectors throughout the country of the arrival of shipments of 
imported stock to its destination. 

Doctor Howard was asked to state the conditions as he observed 
them in Europe this past summer, and a brief of his remarks follows: 

EUROPEAN CONDITIONS AS ' AFFECTING IMPORTED 
NURSERY STOCK 

By L. O. HowAiiD, Wasliington, D. C. 

[Siiiiimary of remarks] 

Doctor Howard referred briefly to the bill introduced at the lavSt 
session of Congress regarding the inspection of imported nursery 
stock, and stated that during a trip to Europe in June last he had, at 
the request of the chairman of the Committee on Agriculture of the 
House of Representatives, made a cursory study of the methods of 
growing nursery stock for exportation to America in certain localities 
in Europe. He satisfied himself that the conditions in Holland are 
excellent and that the inspection ceidificates issued by Professor 
Ritzema Bos and his a^ssistants can be relied upon so far as any inspec¬ 
tion certificates can be relied upon. He found in Prance that condi¬ 
tions were bad. Nursery stock was grown in certain places quite 
to the borders of woods and of neglected edges, upon which he found 
larvae of the brown-tail moth, the gypsy moth, of two species of 
Jlypommeiiia, and other injurious insects not yet introduced into 
the United States. He found that the conditions under which 
certificates have been given heretofore in Prance were such as to 
render these certificates unreliable. He described an interview with 
the Director of Agriculture of France, Monsieur Vassiliere, and stated 
that the latter had promised him to establish at once a governmental 
inspection service in that country under the Ministry of Agriculture 
which wmuld enable the issuing of such certificates as would guarantee 
freedom from insect pests in a satisfactory manner. This service, it 
was stated, would be placed under the directorship of Dr. Paul 

,,marge numbers of brown-tail' moth nests are being found in shipments now 
arriving Troin France. January 29, 1910. 
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Marclial, who will be empowered to select his own inspectors. The 
speaher described a subsequent visit to Engiaud, where he inter¬ 
viewed members of the Council of the National Horticultural Trades 
Association of Great Britain and Ireland and also officials of the Board 
of AgTiculture, and expressed the opinion that a governmental inspec¬ 
tion system will shortly be started in England. ’While admitting that 
it is hardly to be expected that any inspection system will be abso¬ 
lutely perfect and thoroughly competent, an honest system will un¬ 
doubtedly greatly reduce the number of injuihous insects which can 
be imported into this country on nurseiy stock, and will, therefore, 
reduce the labor of inspection on this side. The remarks were illus¬ 
trated by a series of enlarged photographs. 


Evening Session^ December 26th, 1909, 

President Washburn presiding. 

The following paper was read by Mr. N. E. Shaw, ^ increasing the 
Demand for Orchard Inspection”: 

INCREASING THE DEMAND FOR ORCHARD INSPEC¬ 
TION 

By N. E. Shaw, GolumMis, Ohio 

In addition to the annual inspection of nurseries, the Ohio law pro¬ 
vides for the free inspection of any orchard in the state on petition 
by the owner or lessee of such premises, or of any orchard in danger¬ 
ous proximity thereto. 

The immensity of the nursery business in Ohio, and the inspection 
duties involved, in properly safeguarding purchasers of this stock, 
usually requires the entire time of the inspection force for about 
eight months of the year. As about two thirds of all stock grown in 
the state is shipped to other states, the majority of the benefits of our 
inspection do not fall to Ohio orchardists. 

Vast quantities of stock enter Ohio from outside sources, and from 
certain quarters stock infested with San Jose scale has been repeatedly 
received. Practically every county in the state has an outbreak of this 
insect, and in a number of counties the infestation is general. The 
attack of San Jose scale and other orchard pests, together with gen¬ 
eral neglect, has brought family orchards throughout the state into 
a deplorable condition. The commercial orehardist is alert for any 
pest which may hinder the proper development of his product and 
needs but occasional assistance; from;, us., It is^ the family orchard 
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Y\ineli lias been negieeteclj and in order to encourage better care of 
tliese places we have attempted to enlarge onr inspection operations. 

In view of the fact that inspections of such properties, and advice 
relative to their treatment, are made entirely free of charge, it has 
been a source of ’wonderment why more advantage has not been taken 
of this privilege. Until the present year an average of about one 
hundred petitions w^ere received yearly, and these came largely froni 
coiimercial orchardists, and from nurserymen for the purpose of 
having adjacent places properly treated. Careful inquiry into the 
matter has revealed the fact that many farmers, who do not pay par¬ 
ticular attention to horticultural affairs, w^ere not aware that siicli 
inspections are made free of charge, while many feared that whole¬ 
sale destruction of trees followed these examinations. Unscrupulous 
fruit tree agents have largely been responsible for the latter impres¬ 
sion, as such parties often wished to avoid, as far as possible, an 
examination of the stock sold by them. 

A general inspection of the orchards of the state is out of the ques¬ 
tion with the present funds available for tliis work. If, however, we 
can make the demand for orchard inspection insistent enough, w^e feel 
sure that our legislature will be induced to provide ample funds so 
that sufficient aid may be given to all who desire to produce better 
trees and better fruit. To this end efforts have been made to place 
these opportunities before as many farmers of the state as possible. 

County infirmaries of Ohio are usually provided with fair-sized 
orchards. Arrangements -were made during the present year to hold 
spraying demonstrations at these places. The meetings "were well 
advertised through county papers and mailing lists, and the orchards 
being centrally located a large attendance was ii;ivaria].)ly secured. A 
careful inspection of the orchards was made and different pests 
pointed out. Several trees were properly pruned, young ones being 
shaped in the way they should grow and old, large ones reduced and 
thinned in such a manner as to permit thorough spraying. Spraying 
solutions were next prepared and applied with a good spraying outfit 
suitable for use in family orchards. At the close of the meetings state¬ 
ments were made in regard to the value of orchard inspection and the 
advantage of a conference with an inspector relative to controlling 
the pests which might affect different orchards. Petition blanks were 
then given to all desiring them and an inspection promised after the 
receipt of these petitions. 

A number of county agricultural societies in the state have signified 
a willingness to select orchards for the purpose of having demonstra¬ 
tions given,' and'as many of these meetings as possible will be held 
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during tlie coining year, following largely the same plan as that used 
at exmnty infiriimries. By interesting these societies, whose duties usu¬ 
ally consist in conducting county fairs, we hope to secure a better 
recognition of liortieiiltural products by more liberal premiums for 
perfect fruit, thereby encouraging better care of the home orchard. 

During the past summer an exhibit, consisting of destructive insects, 
diseases, nursery stock, aftected fruits, spraying materials, nozzles, 
etc., was made at the state fair and one county fair. The interest 
taken by visitors required the constant attention of two men in ex¬ 
plaining the different parts of the exhibit. The necessity for better 
care of orchards and the advantages of inspections were impressed 
upon all interested and petition blanks given to those desiring the 
same. 

For the coming year, efforts will be made to visit as many county 
fairs as time and funds will permit. Almost every county of the state 
has a county fair, and a splendid opportunity is thus offered to bring 
our work before the people. 

State Farmers’ Institute speakers in Ohio are required to fully ex¬ 
plain at each institute the work of the Division of Nursery and Or¬ 
chard Inspection and “the advantages of having orchards examined. 
Assistance is promised to beginners in spraying operations and all 
are urged to take advantage of these opportunities. As there are 325 
institutes in the state, having an average attendance of 150, large 
numbers of farmers and fruit growers are reached in this manner. 

We have on our files nearly 700 county and daily papers of the 
state, and the majority of editors are glad to publish terse statements 
relative to our wurk. It is our opinion and expeiienee that more peo¬ 
ple can be reached by short items through the medium of county, 
papers than through moi’e extended articles in the agriciiltural press. 

In all talks before farmers’ institutes, farmers’ clubs, granges and 
high schools the writer urges the necessity for better care of home 
orchards and ornamental plantings. Several high school superintend¬ 
ents have asked for spraying demonstrations before their students, and 
it is perhaps here that the greatest good along these lines can be 
accomplished. No set notions of long standing are encountered and 
great willingness is found to adopt and execute new idea^ and methods. 

That our demonstrations of last spring have accomplished results is 
very apparent from the demand for our work in those counties where 
these meetings were held. Quite frequently, when an inspector has 
been sent into these localities to make a few examinations, the requests 
for his services became so numerous that practically every place in the 
community was visited. From these counties we are sure of aid in 
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securing better recognition from our legislature, and will therefore be 
able to increase oiir operations along these lines. 

It has been gratifying indeed to receive many letters from sections 
where spraying demonstrations have been given, spejxking of the good 
results seexwed from the first attempts at spraying, and of plans to do 
the work more thoroughly in succeeding* years. 

Four times as many requests for our services have been received 
during the present year than in any one other year of the work. This 
encourages us to continue on a larger scale the methods in vogue. 


Dr. J. B. Smith: I wonder how many of us have run across the 
same trouble that is mentioned in this paper; that is, the failure on the 
part of the orchardist to ask for an inspection. I know that this is the 
failing of a good many in New Jersey, and I wonder whether the 
accounts wMch were published at the beginning of this work concern¬ 
ing orchards, which we ordered to be taken up, has been gotten up in 
such a shape as to make it difficult for the true condition of the woii^ 
to reach the farmers and fruit growers. Sometimes a statement of 
that kind is taken up by horticulturists, and it takes a long, long time 
to outgrow it. We find that difficulty in New Jersey. 

If we had a law requiring an inspection of every orchard, it would 
gieatly facilitate matters. We find a •whole lot of who are 

willing to take advantage of it. 

Mr. Worsham : We notice that when a request is made for an in¬ 
spection it is usually for an.inspection of a neighbor’s orchard. A man 
knows the condition of his own orchard, and he does everything in his 
power to increase its growth, but he usually comes around and makes 
a request for an inspection of his neighbor’s orchard. We are aware 
of scale being present in most orchards, as it is in almost every fruit¬ 
growing section of the state. 

Mr. Headlee: The Farmers’ Institute in .Kansas has a special 
agent connected with the Agricultural College, and has been able to 
engage a practical, up-to-date horticulturist. This man goes about do¬ 
ing their Institute” work, and doing the same kind of work as men¬ 
tioned by Mr. Shaw. The work which this man has to do is very inter¬ 
esting. As to the demands on his time as a consultant agent, he is 
not greatly in demand. The people do not realize as yet what good 
fruit growing means. We are educating them up to the point where 
they will realize it, and it is- done through this Institute. This man goes 
to every county during the year, and.comes in personal contact^with 
' the people,, and in the next two or three years he will be so busy in this 
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line iiiat lie will not be able to do anything else. There are many town¬ 
ships in Kansas where you can raise orchards, but you would have 
to carry water in a tin dipper to wet them. It seems to me that -we are 
just in the beginning of this kind of work. The Institute work in 
Kansas is entirely in charge of the Agricultural College. At the last 
Legislature $50,000 was appropriated for this purpose. 

Mr. Hitghings: This matter is of great importance to us at the 
present time, especially in Maine. With us, our “Institute” work is 
carried on by the Department of Agriculture, and we are holding 
some special “Institutes,” follow^ed by a week of fruit shows. 

Some orchards have been inspected during the past few weeks. I 
had a man with me and w’-e have noticed that the majority of the trees 
are covered wdth canker. The matter of holding entomological ex¬ 
hibits at county fams is very important. We have furnished such 
exhibits for several years in our state, and at present the demand is 
greater than we can supply, I have three sets for such purposes, con¬ 
taining forty-eight mounts. We exhibited at thirty different fairs this 
past year, and did not nearly fill the' demands. 

In regard to orchard inspections, there is a great demand which we 
cannot fill. They do not know what to do with their orchards in Maine 
and are anxious to find out. 

Mr. Taft: In Michigan the “Peach Yellows” has been known for 
twenty-five years and the “Little Peach” some fifteen years. So far 
as the state inspection goes, we do a large amount of work throughout 
the nurseries. The orchards are inspected by local inspectors. Three 
inspectors are appointed in each township, and we are fully satisfied 
that they are competent. It is often necessary to take new inspectors 
into the orchard for a day or more in order to point out the proper 
course to be pursued. In Michigan we bring the work of the ^ insti¬ 
tutes’^ and inspectors close together, and, furthermore, the appoint¬ 
ment of the speakers at the institutes, as well as all the inspectors of 
the state, are in my own hands, and I am thiK able to use q.nite a num¬ 
ber of nursery inspectors as institute lecturers. They competent 
to discuss fruit growing and matters of that kind, and in the spring 
months hold their demop:Stration meetings in the orchards- Many 
inspectors are very competent for this work, 

We have several hundred' tet^^hips Where we^ have a' bbard of three, 
inspectors. , It would not he.'p^mbleilptrW'/to'car^ on this'work with 
the state inspectors''only. 

We have fonr hundred and tWehty-five “Institutes” throughout 
the winter, 'and perhaps sixty ;'or seventy .railroad''-institutes,” and 
nearly 'all 'of/"these are', well attended. "' 
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We have an expert fruit grower, and sometimes two, at each ^‘Insti¬ 
tute^’ to do the talking. Some of these men are practical horticul¬ 
turists, while others have taken courses in liortieiilture and entoiiiol- 
ogy at the Agricultural College. 


NOTES ON THE STATE NURSERY LAWS OF OKLA¬ 
HOMA AND THEIR EFFECT 
By C. E. Sanboen, ^tillioater, Oldalioma 

The nursery" inspection laws of Oklahoma as outlined at present are 
brief, but far reaching in effect. The nurseries of the state are the 
primary objects of this legislation, though injurious insects or diseases 
outside the confines of a nursery likewise come within the provisions 
of the act. Large discretionary powers are given the State Board of 
Agriculture, and the nurseryman is held responsible by law for 
selling inferior grades of stock and stock untrue to name. 

Many nurserymen and especially agents from nurseries of other 
states have heretofore found it convenient and profitable to line out 
all stock held for sale but not disposed of in season, for the purpose of 
disposing of it the followung or even the second following season. 
This vsale of such trees as first grade stock is now declared illegal, 
since such lined out stock is of inferior grade. The benefit to the 
public accrues not solely by protection through elimination of ‘ ‘ debili¬ 
tated” stock, but also from the consequent elimination of an unde¬ 
sirable class of iiTesponsible nurserymen. 

The protection of the law does not leave the nursery stock when 
the latter is shipped from the nursery, as many nursery laws do, but 
persists for a period of seven years, so that stock may have ample 
time to establish its identity. If true to name, it is exempt from 
legal penalty provided it is free from any injurious diseases or insect 
pests. This is true of all agricultural products, such as seeds, fruits, 
grains and vegetables. 

The law protects horticultural and agricultural industries as 
above outlined. Furthermore, it empowers the State Board of Agri¬ 
culture to promulgate, as the occasion demands, rules and regulations 
governing any evil or apparent evil relating to seeds, plants, insects 
or diseases. 

The effects are now quite obvious. The wild-eyed speculator who 
a few years ago posed as a fruit tree dispenser of unbounded integ¬ 
rity, has latety ^ either changed his vocation or his methods of specula¬ 
tion. The result is that the honest nurseryman now has the advan¬ 
tage in his favor, and the people are beginning to reeogni^ie not only 
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this but also the fact that the aclyantage lies in their favor. As a eoii- 
sequenee, the rules governing the sale of nursery stock by agents of 
nursery companies have done much to strengthen the integrity of 
the nursery business. 

The law and the rules promulgated by the State Board of Agricul¬ 
ture give ample poiver to the State Inspector of Nurseries. The ento¬ 
mologist of the State Experiment Station at Stillwater is by virtue 
of his office State Inspector of Nurseries. All nursery stock must be 
inspected by him or liis deputy during the growing season. All nurser¬ 
ies desiring inspection are expected to report to the Secretary of 
the State Board of Agricuiture at Guthrie. As a general rule, all the 
first class nurserymen write early in the season and state whether or 
not inspection is desired. This enables the inspector to arrange such 
an itinerary as will enable him to visit all the nurseries with the least 
possible expenditure of time and money. One bad feature resulting 
from dependence on reports is that nurserymen beginning or retiring 
from business almost invariably fail to communicate in time to save 
trouble and expense. The nurseries of this state are not the only 
places embraced in the inspector’s sphere of action. Every farm, 
town or city, public park and cemetery is subject to inspection. In 
addition, carriers of the products under discussion and freight and 
* express offices may be mentioned. 

The expense of investigations and inspections is defrayed by the 
owner or owmers. Until now the nurserymen have met all obligations. 
Under a proposed law a fund is to be appropriated by the state for 
carrying on all of the work coming under the nursery inspection laws. 

■ The idea is to provide an appropriation which shall remain as a per¬ 
manent resource, and as it is expended be replenished each year by the 
person or pei'sons benefited. For instance, if John Jones has an 
orchard in Oklahoma which needs the inspector’s attention, necessary 
funds are withdrawn and the inspector proceeds with the wu)rk. If 
John Jones does not follow instructions the necessary labor may be 
performed under the authority of the inspector and the expense, if not 
met voluntarily, may be legally collected in the same way as a tax. 

The interim may be short or long as far as the inspector is con¬ 
cerned because the money expended in conducting the work is Bot 
personal. In some instances trips of investigation must necessarily be 
made, the expense of wffiich cannot be collected. For instance, a well 
substantiated report may come to the inspector, todhe effect that'John 
Jones is selling stock which has not been inspected according to law. 
If, after investigation, the inspector finds that such statement is''false,; 
John Jones should not be compelled To, defray said expenses.'of 
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tigatioiL aricl. as a eoiiseqiieiiee. the state would have to foot the bill. 
Expenses which iiiig^ht l>e iiseiirred under such or similar eoriditions 
would lie eoiiiparatively small and would be the only drain on the 
state appropriation. As a result the appropriation would practically 
constitute a periiianeiit fund to be used over and over again. 

The general effect of these laws for state protection is quite appar¬ 
ent. There is practically no weak place existing in them, since the 
State Board of Agriculture has the power of adjusting all require¬ 
ments. 

It has heretofore oceiirred that this office has received orders from 
nursery men, after the regular inspection season, to proceed at once 
to their nurseries to make inspection since they desired a certificate. 
In many such instances they were asked to guarantee traveling ex¬ 
penses and payment of a per diem fee ($5). 

Such examples sliow^ that the law is economical and effective. Some 
nurserymen who have very small nurseries (and also, too often, small 
hwwledge of the businesvs) look upon the law as unjust, since their 
expenses of inspection are eoinparatively greater than for larger nur¬ 
series. The law, of course, is not meant to curtail business, but to 
promote it. The so-called nurserymenwho have no knowledge of 
the business should be eliminated for the benefit of the public. Their 
elimination has but little effect and does not particularly benefit the 
responsible nurserymen as is sometimes supposed. 

The weight of the law does not fall entirely upon the nursery busi¬ 
ness. It is equally effective for the agriculturist. The nurseryman 
is w’ont to believe that he bears the burden alone. This is untrue. The 
farmer bears his proportionate share. If an injurious ’iveed is allowed 
to become established, the farmer is held responsible for it, and the 
treatment for the same is charged to him. ’ The same may be said of 
the owner of a shade tree in the city. The tree must be kept free 
from injurious pests and diseases as defined by our nursery laws or 
regulations. 

The conclusion is clear and plain that the expense of freedom from 
obnoxious pests must be borne by the parties concerned. The law pro¬ 
mulgating this freedom is new and its machinery is not yet in; thor¬ 
ough working condition, but its parts are all present and perfect and 
the driving power is unlimited.' 

[TUe Proceedings will be continued in the next issue.-—Ed.] 
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VALUE OF SODIUM CYANIDE FOR FUMIGATION- 

PURPOSES 

By R. S. WoGLiTM, Special Agent, Bureau of Entomology, U. S. Department 

of Agriciiltiire 

For almost tliree years tlie United States Bureau of Entomology 
lias been eondiietiiig in California an investigation of tlie use of 
bydrocyanic-acid gas for the fumigation of citrus trees, with the 
object of placing this very extensive practice on a more economical 
and effective basis. A preliminary >ei>ort on results of one problem 
taken up during this investigation is given in the present paper. 

With the exception of an instance noted below, cyanide of potas¬ 
sium has been the chemical used both in this country and abroad in 
generating hydrocyanic-acid gas for all fumigation purposes, includ¬ 
ing the fumigation of orchards, nursery stock, greenhouses, mills, 
dwellings, infested fruit, seeds, etc. There is, however, a second 
cyanide compound, cyanide of sodium, which is used more extensively 
for other general commercial purposes than the cyanide of potassium. 

C. P. Loiinsbury, Government Entomologist of Cape Colony, was 
the first to call attention in literature to sodium cyanide for fiimiga- 
t3on, when, in 1905, after stating that the sodium compoimd yields 
rrsore gas from a given weight than the potassium (the actual jueld is 
between one fourth and one third gi’eater), he stated that the former 
might possibly wuthin a few years be used instead of the potassium 
salt. This supposition seems to have been based entirely on the con¬ 
sideration of the greater yield of gas of the former. 

Early in the investigation it was learned that, unknown to the con¬ 
sumer, sodium cyanide has been used to a limited extent in California 
in practical orchard work for a number of years. This was a 99-100 
per cent product instead of the 132^ per cent which is the gas strength 
of the chemically pure sodium salt. Sodium cyanide has been sold 
under the name ^U\.merican’’ cyanide, in distinction to German 
cyanide, which is the 98-99 per cent potassium salt commonly em¬ 
ployed. The consumers have considered both brands to be potassium 
cyanide, the popular distinction being that one wms made in America 
while the other was imported from. Germany. Although the 99 per 
cent sodium cyanide contained fully as* much cyanogen as the regular 
98-99 per cent potassium cyanide, as well as being less expensive, yet 
it has had a very limited use, due to the inferior results obtained with 
it against the pests of citrus trees. Furthermore, extensive ^experi- 

132 per cent to'indicate that 100 pounds sodium xyanide 'equals in 
gas product 132 pounds of potassium cyanide. 
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iiients carried out by tlie chemists of a cyanide maniifactiirin?: firm 
supplies the cyanide used in California led them to believe the 
sodium salt was inferior to the potassium in field work. 

Under the belief that the sodium cyanide had not been ^iveii siiffi- 
eieiitly exhaustive tests the writer igaiored all this local unfavorable 
evidence, and, in December, 1908, outlined in detail a broad series of 
chemical experiments to secure reliable data with reference to this salt 
on the various factors wdiich enter into hydrocyanic-acid gas genera¬ 
tion. This outline of work \va,s submitted to the Bureau of Chemistry 
of the United States Department of Agriculture for execution. Dr. 
C. C. ]\IcDoiiiiell, under the direction of Dr. J. K. Haywood, Chief of 
the Miscellaneous Division, made a very careful and elaborate series 
of determinations, and, in August, 1909, the results of these ivere sub¬ 
mitted to the writer in a carefully prepared manuscript and are used 
in part in the preparation of this preliminary report. 

Results of Experiments 

Proportion of Chemicals. In using a high grade cyanide of 
sodium it was found that a splendid generation of gas occurred when 
the proper proportions of chemicals were taken. The results of a large 
series of tests determined the proportion as follows: Three ounces 
(At.) of cyanide, four ounces (liquid) sulphuric acid and six ounces 
(liquid) -water. Reduced to its lowest units for rapid work in the field 
I have used 1% ounces of acid and 2 ounces of water to each ounce of 
cyanide of sodium. This 1-114-2 formula is recommended. With a 
pure cyanide it results in less than tw’o per cent of gas remaining in 
solution in the residue. The reaction, which liberates the gas from a 
high grade sodium cyanide, produces exactly as perfect generation as 
from a high grade potassium cyanide. One might conclude from, this 
single consideration that the sodium compound would be ecpialiy valu¬ 
able in field results. It must be kept in mind? however, that these 
experiments were carried on under the careful methods of the labora¬ 
tory and not the crude "ways of the field; also that past experience 
with a 99-100 per cent article had shown it to produce results much 
inferior to those secured from the same percentage of the potassium 
salt. 

Field Tests. In August 1909, one and one half acres of orange 
trees severely infested with purple scale {LepidosapJm lecMi) were 
fumigated with a 124" per cent sodium cyanide, using the l-li^-2 
formula. Three strengths of gas were used, calculated from the cyano- 

" *Bee note on p. 85. 



Feb mar V. ’10] 


WOOLFm ; SODIUM CYANIDE 


87 


gen present in the sample as equivalent to 1, lt4 and of the reg¬ 
ular Schedule I for potassium cyanide as given in Bulletin 79_, United 
States Bureau of Entomology. The results of these experiments show 
that not only is the etfect on the insects as destructive as with equal 
strengths of potassium cyanide, but rather more so. Whereas it re¬ 
quired a 11/2 schedule of potassium cyanide for eradication, a liq 
schedule of the sodium produced the same result. This ’would signify 
that under the crude conditions of orchard work a high grade sodium 
cyanide gives a better generation of gas than a high grade potassium. 

For the sodium cyanide two parts of water were shown to be best 
in the laboratory tests, whereas in the earlier field work referred to 
three parts w’ere used. The greater production of gas from two parts 
of water over three parts, called for in the dosage schedules for the 
potassium salt, is probably one of the reasons for the superior field 
results later obtained from the sodium salt. 

Other experiments Avitli a high grade sodium cyanide have been per¬ 
formed. The results of these, so far as examined, have shown the 
sodium to be at least equally efficient with the potassium. 

Effect of Sodium Chloride on the Production of Hydrocyanic- 
Acid Gas. Newell in 1905 pointed out that sodium chloride, when 
present in the reaction producing hydrocyanic-acid gas, results in a 
partial decomposition of that gas. In order to ascertain more thor¬ 
oughly the status of this salt, a large amount of experimental work has 
been carried out. These tests not only corroborated NewelUs results, 
but also showed that if a sufficiently large percentage of sodium chlo¬ 
ride ’was present the decomposition would be so great as to result in the 
liberation of little, if any, cyanide gas. The practical value of this 
consideration is that all commercial cyanides contain more or less 
sodium chloride. Analysis of a sample of the brand of sodium cyanide 
formerly used in California orchard fumigation showed it to contain 
14.2 per cent sodium chloride. The amount of cyanogen present was 
101 per cent. While* a 97 per cent commercial potassium cyanide, 
containing only a trace of sodium chloride, yielded 94 per cent of its 
total gas, this 101 per cent sodium cyanide yielded only 63 per cent 
of its total, 34 per cent being decomposed, due to the presence of the 
chloride. Other brands of 98-100 per cent sodium cyanide submitted 
were showm to contain proportionately larger amounts of sodium 
chloride. 

The presence of sodium chloride accounts for the failure of these 
cyanides in past fumigation work. 
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Conciusiotis 

1. It lias been shown above that a eyanide containing a liigii per¬ 
centage of cyanogen is not the only consideration in determining its 
use for fuiiiigatioii purposes. Of equal importance is that it be prac¬ 
tically free from sodium chloride. A cyanide containing* in excess of 
one per cent of sodium chloride should be condemned. 

2. Ill field worky as well as in the laboratory, high grade sodium 
eyanide has produced exactly as satisfactory results as high grade 
potassium c.yanide. In fact, the results from the field tests thus far 
examined indicate that the former, under the crude conditions prev¬ 
alent in orchard fumigation, is slightly superior to the latter. A 
sodium cyanide of less than 123 per cent purity should never be used. 
Preferably the purity should be from 126 to 130 per cent. Such a 
high grade eliemieal seldom contains more than a trace of sodium 
chloride. 

The price of the 126-130 per cent sodium product is almost the same 
as that of the 98-99 per cent potassium salt. -The former produces 
af least one fourth more gas. After deducting the cost of the greater 
amount of acid required to liberate the gas from the sodium cyanide 
we still have an economy of between 10 and 20 per cent in favor of 
the sodium salt. 

Prom these considerations, as well as the fact that the rapid exhaus¬ 
tion of the deposits of potassium carbonate, which is the source of 
potassium cyanide, has been causing the price of this eyanide gradu¬ 
ally to increase, leads the writer to believe that in a few years the use 
of sodium eyanide for fumigation purposes will become general. 


SUPERPARASITISM: AN IMPORTANT FACTOR IN THE 
NATURAL CONTROL OF INSECTS^ 

By W. F. Fiske 

' In his 'Study of the parasites of the white marked tussock moth, the 
results of which were publisheci as Bulletin No. 5 of the Technical 
Series, Bureau of Entomology, Dr. L. 0. Howard says of the oviposi- 
tion of the eommon parasite, Pimpla inquisitor: 

'Ht happened on several occasions that'the adult Pimpla was 
observed, to oviposit in tussock-moth caterpillars which' were; already 
infested with Taehinid larvae. Several such caterpillars were isolated 

; iOceasianai;^e0ntrihutions'the Gypsy Moth Parasite Laboratory,, II,' 
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for observation, and in every case but one there was no development to 
maturity of either the dipterous or the iiynienopteroiis parasite. In 
one ease, however, an adult of the Tachiiiid EiopJiorocera claripennis 
issued from such a catei’pillar. The probabilities are that its larva 
was already well grown when its host was stung by the Piiiipla and 
that the larvee of the latter failed to find sufficient noiirislnnent for 
development. 

''Such instances would seem to show that the maternal instinct is 
not so prescient as has been supposed, and that all the preliminary 
investigation of the host insect by the mother parasite and all the 
apparently anxious soundings and tappings with her antenna?, while 
appearing to satisfy her that everything is all right, do not always 
result in the depositing of the eggs under Just the proper conditions. 
It is altogether likely that other parasitic Hynienoptera occasionally, 
and perhaps frequently, make similar mistakes, and that many para¬ 
sites suffer from this rivalry based upon erroneous instinct, as well as 
from the attacks of hyperparasites. Such mistakes are, of course, 
much more likely to occur during such times of extraordinary multi¬ 
plication than when the species are normally a])undant.” 

Upon other occasions, similar observations have been made and 
eomiiiented upon both in Europe and in America, but in no case 
which has come to the attention of the writer has their significance 
been so clearly understood as is indicated by the above quotation. It 
is his present opinion that such double parasitism is of much more 
than incidental and academic interest. 

In the brief account of the parasites which had been reared from the 
cocoons of Samia cecropia and Callosmnia promethea^ which appeared 
in No. 6 of the second volume of the JouenaL”, something was said 
of the various forms of double parasitism which were encountered. A 
large number of other observations of a similar nature are recorded in 
the note files at the Gypsy Moth Parasite Laboratory, and from time 
to time, as opportunity permits, it is hoped and intended to publish 
certain among the more interesting and suggestive of these. For the 
present it is merely intended to propose .the term sii-perparasitism to 
designate these phenomena, to define this term, and to attempt to 
demonstrate the importance of the principle involved in the natural 
control of insects. 

Definition. Superparasitism results when any individual host' is 
attacked'by two or more species of primary parasites, or by one species 
more than once. It differs materially from secondary parasitism, or 
hyperparasitism, as' it'is /variously' called, althoughffioth are, "Strictly 
speaking,, double parasitism of' an individual In superparasitism, fhe 
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parent feiiiaies are both attracted to the primary host primarily for 
its owo sake. In liyperparasitism one of them is attracted to the 
priiiiaiy host secondarily and mcidentally, and for the sake of the 
primary parasite Avhieli it harbors. 

It is difficult to draw a hard and fast line which shall separate all 
forms of double parasitism into either the one or the other. There are 
several instances in which it is difficult to determine which relation 
the parasite aetiialiy occupies. Theronia, for example, is indubitably 
primary on occasion, but at the same time so frequently superparasitic 
as to make it appear that it is attracted by the presence of the other 
parasite as strongly as by the primaiy host. It has been the cause of 
a great deal of perplexity in the work of parasite introduction, solely 
on account of this doubt as to its true nature, and it was a long time 
before it was definitely determined to be primary more frequently 
than it appeared to be secondary. It is at present considered to be a 
true primary parasite, but one which is in danger of becoming a true 
hyperparasite in the course of its further evolution. 

Manifestations. The manifestations of siiperparasitisni are exceed¬ 
ingly diverse, and as in the case of Theronia oftentimes pimling to 
the observer. The most conspicuous is that which has been defined 
by Mr. W. D. Pierce in his discussion of the parasites of the cotton 
boll weevil- as ‘'^accidental secondary parasitism,” a term which 
applies very well indeed to this form of superparasitism,^ but not at 
all to the others. Accidental secondary parasitism occurs frequently 
in connection wutli other hosts than that upon which Mr. Pierce con¬ 
ducted his investigations, and it is characterized by the larva of one 
parasite developing at the expense of another in very much the same 
manner as would that of a true secondary parasite under similar con¬ 
ditions. The only real difference is that already set forth in the 
definition given, that in the one ease the second parasite is attracted 
to the primary Iiost, and in the other to the host because it is already 
parasitized. 

In the very great majority of instances one parasite is destroyed 
through the premature death of the primary host due to the attack of 
the other. Under such eireumstanees the evidences of superparasitism 
are only apparent through a careful dissection and microscopic exam¬ 
ination of the host remains. The larva of the parasite which suffers 
destraetion may or may not be devoured by the other in such instances. 

Frequently both parasites die without either completing its trans¬ 
formations, but usually, though not always, they are stunted and weak¬ 
ened, and their powers of reproduction are seriously curtailed. Sey- 

' ^States Department of Agriqiiltnre, Bureau nf 'Entomology. 
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eral experiments wliieli have been planned and executed for the ex¬ 
press purpose of determining this point have indicated in each instance 
that the reproductive capacity of two parasites which developed on a 
host just large enough for one, was very niiieh less, combined, than 
that of one developing under otherwise identical conditions. In one 
instance in particular, although several times as many individuals 
were secured as the result of. superparasitisni, they were unable to 
reproduce at all. It is, therefore, evident that the indirect results of 
superparasitisni may be greatly to the disadvantage of the parasite, as 
well as the direct results following the premature death of the host. 

Classified somewhat more formally, the manifestations of super¬ 
parasitism are as follows: 

(I) One parasite lives; the other dies. 

(a) The survivor preys upon the other as an accidental sec¬ 

ondary parasite. Of common oeeurreiice. 

(b) The survivor destro^^s the other by bringing about prema¬ 

ture death of the host, and may or may not devour it 

incidentally. Of common occurrence. 

(II) Both parasites live. 

(c) Neither are the worse for the cireiiinstanees. Very rare. 

(d) One or both are so seriously weakened and stunted as to 

bring about a material reduction in their capacity for 

reproduction. Common. - 

(III) Neither parasite survives. 

(e) This ma}" be brought about through premature death of 

the host through excessive parasitism (commonly); or, 

(f) Through inability of either parasite to complete its trans¬ 

formations on the limited supply of food. Common. 

Instances illustrative of several of the above conditions were men¬ 
tioned in the paper upon the pai'asites of the Satiirniidtu, to which 
refei*enee has already been i^ade. 

It is interesting and important, in this connection, to note that in 
those instances which fall in division I, the surviving parasite is not 
infrequently seriously dwarfed and proportionately w'eakened. The 
results, therefore, are equivalent to those obtaining in section III. 

Prevalence. The prevalence of superparasitism depends entirely 
upon whether or not the female parasite is gifted with a prescience 
which will enable her to select healthy hosts for her offspring. Pre¬ 
supposition that she possesses this instinct is equivalent to a denial of 
the existence of superparasitism. This ,is indubitably not in^ accord-' 
ance' with conditions as they' exist in the field and laboratory.', 
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Total absence of any siioli instinct makes tlie prevalence of super- 
parasitism wholly dependent upon and governed by the law of eliance. 
If it could be shown to be the rule, a calculation of the probabilities 
of the occurrence of siiperparasitism would be a comparatively simple 
prc^bleiii in mathematics. 

In so far as those parasites are concerned which, like certain of the 
Tacliinids and apparently of a few among the Tlymenopterons para¬ 
sites, deposit their eggs or young larvin upon the food or the food 
plant of the host, it must be conceded that the laws of chance apply 
with scarcely any modification. A Taehinid, which deposits its eggs 
upon the foliage of trees infested by caterpillars of its favored host 
to be eaten by them, is trusting wholly to chance and to nothing else. 
The fact that the parent £ 3 ^ is attracted to the vicinity of the host 
before depositing her eggs affects the matter not at all, because no par¬ 
ticular individual is selected or can be selected for the attack. 

In the ease of those which attack a selected host it is easity conceiv¬ 
able that a highly developed instinct might enable the parent to gov¬ 
ern her selection, but that such is not the universal rule is as easily 
demonstrated. Until ver 3 " recently it could have been stated without 
reserve that not a single parasite among the man}" studied at the laboa*- 
atoiy indicated in an}" wmy the possession of such discretionary powers. 
At the present time the statement cannot he made thus unrestrictedly,, 
but it can still be said of the vast majority of the species which have 
been the subject of more or less thorough study. In a very few species, 
relatively, faint indications, of such prescience on the part of the par¬ 
ent females are apparent. 

In the opinion of some, mathematics and entomology exemplify, 
respectively, the most exact, and one of the least exact among the sci¬ 
ences, and the writer is w^ell awmre of the dangers wdiich attend aiyr 
attempt to combine the two, but if, as must be conceded in some in¬ 
stances, and as may yet prove to be the fact in all, the prevalence of 
superparasitism is determined by chance alone, it is interesting to 
speculate a hit on -what might occur under fixed conditions. 

Given 100 insects, suitable as hosts, and equally attractive to a 
given species of parasite, inhabiting a restricted territory (call it an 
island)., and let each of them be equally exposed to parasitic attack. 
Let one fertile female parasite capable of depositing several hundred 
eggs be given free^ access to her favored host under these conditions. 
'Suppose,,'what is perfectly possible, that the parasite is unable tn 
choose between hosts which are healthy and' those which are already 
'.parasitized; ■ • ', ' ' , y 

With the' deposition ,'of'the first egg, a parasitism of 1 percent'xe- 
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suits. Tlie second egg, if deposited in a different caterpillar, brings 
about a parasitism of 2 per c,ent, but there is a elianee that it will be 
deposited in the same host. The odds, to be exact, are 1 in 100, so 
instead of 2 per cent of parasitism, the chances are even that the para¬ 
sitism is 1.99 per cent. This is, of course, impossible with only 100 
hostsj but there is no oilier way to express the conditions. 

The third egg is much more likely to be deposited in a third cater¬ 
pillar than other wise; but at the same time there is the 1 chance to 100 
that was mentioned above, which must he taken into consideration, 
and in addition 2 chances to 100 that it will be deposited in one or the 
other of the two hosts previously attacked. . Eediiced to percentage, 
the ehanees are that instead of 3 per cent of parasitism as the result of 
the deposition of three eggs, it will be 2.9701 per cent. © 

As parasitism progresses, there is, obviously, a rapidly increasing 
chance that the parasite will select an already parasitized host for 
attack, and by the time that ten eggs are deposited there is an even 
chance that one among them is wasted. "When a parasitism of 50 
X^er cent has been reached, the chances are even that no less than 10 
have been similarly wasted, and the chances are against instead of in 
favor of the selection of an unparasitized host ever after. 

Instead of 100 per cent of parasitism resulting from the deposition 
of 100 eggs, chance favors a parasitism of about 64 per cent. In other 
words, out of 100 eggs 36 are likely to be deposited in hosts already 
attacked. If the parasite continues oviposition, it is an even chance 
. that 77 out of the next 100 eggs will be injudiciously placed, and 92 
out of the third hundred. This is a total of 205 out of 300 eggs which 
have been wasted. It will, in theory, require about 450 eggs to bring 
about 99 per cent of parasitism, and since the odds are now 100 to 1 
against the parent selecting the last remaining unparasitized individ¬ 
ual, more than 500 eggs in all must be deposited before 100 per cent of 
parasitism may reasonably be expected. 

In the accompanying diagram, the vertical lines are indicative of the 
number of parasite eggs deposited, and the horizontal of the hosts at¬ 
tacked. The straight line AB, indicates the percentage of parasitism 
which would result were the female parasite capable of intelligent 
selection of her host, and the curve, AC, that which would theoretically 
result under conditions as above outlined. 

That the calculation is not altogether fantastic is indicated by cer¬ 
tain experiments which have been carried on in the. laboratoiy, in 
which eonditiom not so very different from those prevailing in the 
imaginary island have been ^ artiSeiaHy ■ produced. The results" have 
not been exactly in aceordanee.with ,the curve as shown,nearly 
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enoiigli so to indicate that it has a certain basis upon fact. It is prob¬ 
able that the actual curve would vary under identical conditions, but 
with different species of parasites in accordance with the developiiierit 
of the maternal prescience of each, but it is probable that in every 
instance it would lie somewhere between the lines AB and AC, wiiicii 
represent the limit of variations under conditions as given. 

Actually, in the field or in the laboratory, it would frequently fall 
outside of AC; that is to say, siiperparasitism would be distinctly 
more prevalent in proportion to the percentage of total parasitism. 
It is usually the case that a part of the hosts are more exposed and 
therefore more liable to parasite attack than the rest, and these will 
be attacked to the benefit of the others. Repeated instances of this 
sort have arisen in the course of the work. 

Economic Importance. If, as seems probable, the utilization of 
the natural enemies of injurious insects becomes a well established 
method of insect control (if indeed it has not already become so), 
phase of insect parasitism takes on economic importance propor¬ 
tionately. Superparasitism is undoubtedly the equal of hyperpara¬ 
sitism in its effect upon the natural control of parasitic insects, and 
should he given equal attention. Only upon veiy rare occasions, as 
shown in the table of its manifestations, does it permit both of the 
parasites involved to reach full maturity. In the minority of occa¬ 
sions only one of them does so, and in the majority both are seriously 
affected, if not destroyed outright. 

As stated above, its actual prevalence is apt to be greater than indi¬ 
cated. in the diagram, and has been greater in certain -work which has 
been carried on at the Melrose Highlands laboratory. In the course of 
this work three genera of parasites have been brought under success¬ 
ful laboratory control, and their propagation undertaken as an eco¬ 
nomic enterprise. In every instance superparasitism has resulted to 
an extent comparable to that indicated by the table, counting milg' 
those hosts which are equally exposed to attack by the parasite, and 
leaving out of consideration those which were partially protected. In 
the instance of two of the parasites, superparasitism resulted in the* 
production of dwarfed and worthless individuals, which proved to be 
of little, and in one instance of no, value for continued reproduction. 
In the instance of the thix’d parasite, superparasitism resulted in the 
death of all but one of the individuals attacking an individual host, 
and the survivor emerged apparently none' the worse for its prioristie 
combats. In this ease the outcome was nothing worse than a reduction 
in the rate of' multiplication',; in’the'Others there was a serious'A'ddi- 
tional loss due^ to, the d'eg 6 n 0 ratiph''Of''the'survivors, which":was uot' 
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olfset hy tiieir larger numbers. Similar conditions may be expected to- 
preraii in the liekl. 

a\Irire tliaii 50 per cent of parasitivsm by species wliieii attack the 
piipie of any lepidopteroiis insect is rare, or appears to be so, and lias 
never been eneoiintered in the experience of the writer. A higher rate 
of mortality’ frequently results when the pupa of the host is also af¬ 
fected by parasites which have attacked it during its larval stages, as 
for example in the case of the tussock moth which dies after construct¬ 
ing its cocoons through parasitism by Taehinids, as well as by Pimpla 
and Chalcis. If the parasitism by Taeliina amounts to 50 x)er cent and 
of Pimpla and Chalcis together to 50 per cent, it is safe to say that 25 
per cent of the host will escape attack entirely, and that a consider¬ 
able majority of the parasites, taken altogether, will be involved in a 
conflict between tliemseives. This conflict, as already stated, may 
result variously, but with rare exceptions to the disadvantage of one 
or both of the paii:ieipants. 

It is very largely on this account that it is deemed inexpedient to 
depend upon the parasites, which confine their attack to any one stage 
of the host, to effect the control of an insect like the gypsy moth, 
which is subject to the attack of several distinct groups of parasites 
at different stages in its career. It is recognized that the parasites 
have their own enemies to contend with, and that they are subject to 
all of the other and various controlling infliieiiees w-hieh go to main¬ 
tain the stability of the natural balance. Add to these the losses 
which they would suffer through undue superparasitism, and the 
chances for their continued increase to the point where they could be 
expected to exert effective control of an insect so fecund as the gypsy 
moth are greatly reduced. 

The importance of superparasitism, in its relations to hyperpara¬ 
sitism, is also considerable. It is probable, in the last analysis, that 
true, tertiary parasitism will be found to be of rare oecurrenee, and 
that instances in wdiieh a secondary parasite is attacked are, for the 
most part, examples of superparasitism pure and simple. The destruc¬ 
tion of host by parasite, and parasite by hyperparasite may be, and fre¬ 
quently is, carried beyond quarternary'’ and ^^quinquenary" para-, 
sitism, but in relatively very few instances are the species involved 
incapable of attacking the original parasite as well as its secondaries. 

The general subject of parasitism, as a factor in the natural control 
of insects, is of course the main, and almost the only subject under 
consideration at the laboratory. Its phases are manifold and varied 
in the extreme, but there is hardly a single one wMch, is ^not'involved: 
more or less directly with some phase of the subordinate topic of,super 
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parasitism. In any discussion of tlie progress of the general project 
or of any of its raiiiifieations, superparasitism will enter and must be 
considered. On this account,, the writer begs the indulgence of ento¬ 
mologists for the introduction of a new term into an already overbur¬ 
dened vocabulary. 


AMARA AVIDA SAY AS A STRAWBERRY PEST 

By JoHV B. Smith, Sc. D. 

That certain of the Carahidce will, 'under some conditions, vary 
their normal predatory habits by feeding in the adult stage upon vege¬ 
table matter is Avell known, and almost every collector has seen some 
of the species of Ilarpalm in late summer feeding upon the seeds of 
grasses and rag-weed. In Europe Zatrus is known to have similar 
habits and to appear in some cases as a genuine pest. 

Just why these occasional general resorts to plant food occur has 
never been satisfactorily explained, for several years in succession may 
go by without any appearance of ^ 

4|;he insects on seeds, and then, for 
a year or two, they will be noticed 
in many localities. 

In 1900 two species of Harpalus, 
caliginosiis and pennsylvanicns, 
were found in Pennsylvania and 
Ohio, injuring strawberries, just 
ripening, in June, by eating out 
the seeds, and in the pxmeess so 
mutilating the flesh that the berries 
became unsalable. Webster in Ohio 
and Slingeiiand in New York re¬ 
ported these outbreaks, and de¬ 
scribed the work of the insects and 
their habits very carefully. But 
there seems to be no explanation 
for'the sudden increase so early in 
the season, and the occasion for the 
resort to the strawberries. 

During the early days of June, , 1909 , I made a trip through the 
strawberry regiO'n of Cumberland- County, New Jersey, and was ad¬ 
vised, as I approached the Maurice River, of a new ^^bug®^ that ate 
into the ripening strawberries^ and destroyed the entire crop. - No one 
had ever' seen its like before, and' the descriptions, left me wholly at 
^ sea concerning its identity,; The statement th'at 'they ate, each,'other 

'' '8 ' '''' ^ ■''', 



Fig. 3, Amaka AVIDA Say (Origiml). 
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up when a lot of tlieiii were put together suggested Oarabids; but the 
size, color and active diurnal habits of the species seemed to negative 
this, and it was not until I actually saw the specimens that I recog¬ 
nized the depredator as Amara avida Say. The insects had been only 
recently matured, many of them were not yet fully colored and some 
of them had the ehitin not yet fully hardened. This gave the majority 
a lighter, more brownish bronze color than normal, and had helped to 
lead me astray, since everybody referred to them as brown in color. 

The insects were present in great numbers on a comparatively small 
area of young beds, and practically every berry was destroyed. For¬ 
tunately, it was the first year out, and the crop was small; but the 
owmers feared for the future. This particular species is not one of the 
more common ground beetles and, so far as I am aware, bas never 
been accused of doing similar injury; so I was interested to discover, 
if possible, the reason for the invasion. 

The Maurice Eiver is a deep, navigable stream for several miles 
from its mouth, but has low and very flat banks for a considerable part 
of its course, and these are overflowed much of the time, forming 
under natural conditions a deep morass. Some of the owmers along the 
river eombined and organized to dyke out for some miles along the 
course, and thus several hundred acres of very rich land were made, 
available. The land after being dyked was left water covered for a 
year or twu and then drained. To dry out, it was left another year or 
two untouched and allowed to grow up into reeds, rushes, grasses and 
in fact whatever would come in naturally. The result was a dense 
mass of luxuriant vegetation that afforded excellent feeding ground 
for numerous insect species, and also for their natural enemies—■ 
ground beetles among them. 

In the summer of 1908 part of this land was plowed and cultivated 
and later set out in strawberries. In the spring of 1909 other adja¬ 
cent land was plowed, and left to be cultivated and prepared for plant¬ 
ing later. It was in this mass of plants just turned over that this 
large lot of Amara species matured in late May, and they found them¬ 
selves entirely without normal insect food, and, at that vseasoii, no 
seeds nor other attractive plant food on the area on which they had 
been bom. But close at hand was the small croio of strawberries on 
the late set plants of the previous year, and these fell victims to their 
hunger. Feeding was done chiefly at night, but the beetles could be 
readily found under the plants during the day, and they ran actively 
and flew readily. 

I advised that the turning under of the drained area be completed 
as'.rapidly' as ,pomble,'and that'.no'.new section be plowed under just 
before a'Strawberry season, m as to avoid forcing 'the beetles from their 
natural lesding ''founds: jwt when the'berries 'were most 'Suseeptibleb 
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BLATTID. NOTES 

By Ai^THcm H. 'Rosenfeld, Baton Bon tie. 
Eggs of Pcrlplaneta americana L. 


At various times dining* 1908, examinations were made of ootlieea 
of tlie American cockroach, to determine the average number of eggs 
in these pouches. The results of ten examinations are as follows: 


Date of Examination. 

Number Eggs In Ootheca. 


10. 


24. 


28. 


18. 

j.2,1 -■!.. .... 

24. 

September 21..... 

28. 

21 - T....... ... 

28. 

gftpl-Aujber 91. ........ 

26. 

28. 

September 2l«........ 

gfipf'AjYib^r 21 - -.r . - . . ... 

26. 



Average of lO ootiieca. 2-i. 

i 


Eating of Eggs 

On AngiivSt 10, 1908, in a cage containing eleven F. americana L., 
one female was observed cal^rying a large ootheca. Tlie following 
morning it was found that the egg-case had been destroyed, nothing 
blit portions of the outer shell remaining. The cockroaches were sup¬ 
plied with an abundance of food, hence the eating of these eggs was 
not caused by starvation. 

Do Roaches Cause Fires? 

At the suggestion of Mr. Wilmon Newell, adults of P. americana 
and BlateUa germanica Linn., were placed in straight-ivalled glass 
vessels with parlor matches, in order to determine the possibility, or 
probability, of these insects setting fire to houses by igniting matches. 
Eire in houses have several times been thought to have originated 
through cockroaches or mice igniting matches by gnawing upon them. 

No food wms supplied the insects in these tests. 

Two Feriplamtaf placed in a Mason fruit-jar June 29, 1908, were 
dead July '8th. Matches not, ignited. 

Two^ Blafella germanica, placed in Mason fruit-jar with a' few par- 
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lor iiiatelies July 1, 1908, were still alive August lotli. Matclies not 
ignited. 

Length o£ Life 

A large specimen of F. mnericana was placed in a breeding cage 
June 26, 1908, and kept constantly supplied with food in the shape 
of Irish potato, starch, etc. This eoekroaeh lived until October 30, 
1909, or a period of 11-3 ymars. 


THE SAN JOSE SCALE AND ITS RELATION TO CLI¬ 
MATIC DISTRICTS OR LIFE ZONES IN WISCONSIN 
By Henry H. P. Seyerin, Universiiy of Wisconsin. 

A niiinber of economic entomologists have put the question to me, 
Wisconsin free from the San Jose scale?’’ Maiiatt® writes, 
'^Wisconsin is, on the authority of Mr. E. P. Sandsten, horticulturist 
of the state experiment station, now free from the San Jose scale. 
The only occurrence of this pest in the state was three years ago in 
the extreme southern part, and it was here stamped out by the prompt 
adoption of radical measures.”- The people of Wisconsin ought to 
congratulate themsehms if such a condition actually exists. From 
what -work my brother and I have done in preparing our paper, / ‘'A 
Preliminary List of the Cocci das of Wisconsin””^ (the species men¬ 
tioned Avere, AAuth one exception, collected in or near Milwaukee), and 
from the fevy" days I haY^e spent in the field in or near Madison I am 
thoroughly eomunced that the j^eople of this state wmilcl be surprised 
at the results of a systematic inspection in regard to this pest. 

The relation of climate to the spread of the San Jose scale has been 
considered by IIoAvard and Maiiatt in three bulletins.^ - ^ 

Dr. C. Hart Merriani has established a number of climatic districts 
or life zones within which particular animals or plants perpetuate 
themselves and outside of which they fail to become established. These 
life zones are: The tropical, occupying small areas in' Florida and 
southern Texas; the lower and upper austral, coY^ering the bulk of 
the United States; the transition zone, coming between the last and 
the boreal zone of Canada northward. ^‘The early records led to the 
belief that the San Jose scale would be practically limited to the upper 
an'd lower austral zones, and that the important fruit districts in the 

1 Bull. No. 3, U. S. Dept, of Agric. Bureau of Ent, 1896. 

2 Bull. No. 12, U. S. Dept, of ^ Agric. Bureau of Bnt, 1898. , 

3 Bull. No. '62, D. B. Dept of Agrie Bureau of But, 1906. ■ 

4 Jouru. of Bcon. Ent II, No. 4, 1909,'pp- 296-298, 
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nortliem United States and in the elevated moiintaiii regions, repre¬ 
sented by tile transition zone, would be sligMy, if any, infested. In 
tlie main., the records of the distribution of the San Jose scale have 
confirnied this belief. Nevertheless, the scale has, in a iiiiinber of 
instances, appeared well into the transition zone as fixed by Doctor 
Merriam, notably in Massachusetts, in New York, in Michigan _ and a 
few other points; but in most of these cases the evidence gained 
from the relation of other animals and plants would indicate that the 
transition and upper austral zones were not correctly charted, so that 
in general the belief in the immunity of the transition zone holds.’’ 

A comparison of the maps in bulletins 3 and 62, p. 34, shows that 
the life zones have also been corrected in Wisconsin. According to 
the former map all that part of Wisconsin south of a line drawn more 
or less obliquelj- across the state, from the neighborhood of Milwaukee 
on the east to near the middle of the state on the west, belongs to 
the upper austral zone, whereas in the later corrected map onl^^ the 
southwest and southeast corners of the state belong to this zone. The 



Fig Map Showing Counties in Which the San Jos@ Scale Has Been Found; 
1 Milwaukee, 2 Racine, 3 Waukesha, 4 Walworth, 5 Jefferson, 6 Dane, 
7 Grant. 


following map showing the counties in which the San Jose scale has 
been found in Wisconsin, indicates that this pest is confined to the 
southern part of,the state. The counties designated by a' pins sign, 
are given on thC; authority of Prof, J. ■ (3*. Moore, the former nursery 
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inspector; tlie lieavy, black dots show the localities in wMeli iiiy 
brother and I have found this pest. 

From the present data on the distribution of the San Jose scale in 
Wisconsin^ it is apparent that it has not been found in the transition 
zone as limited the earlier map; however, according to the later 
corrected map, the pest has established itself within this zone. As 
Marlatt^ writes, ^^too much stress, however, should not be put on 
zonal limitations, and there may always be outbreaks of longer or 
shorter standing in the borders of the transition region.'^ 

"WMle collecting insects in the vicinity’ of Madison no attention 
was at first paid to ascertaining the presence of scale insects, but 
while working at Tenny Park, which is located about three or four 
miles northeast of the State Experiment Station, my attention was 
dravm to a very vserioiis infestation of the Willow scale, Gliio’naspis 
saUcis-nigrcB (WalshIt occurred most abundantly on two species 
of dog-wood; the red dog-wood, Cornus stolonifera^ and the gray 
dog-wood, Cormis paniculata. So serious was the infestation that on 
many of the red dog-wood shrubs not a bit of red bark was visible, 
the twigs and branches being plastered from the very tips of the 
twigs to the roots with this conspicuous white scale. On the red dog¬ 
wood these were accompanied by a very serious infestation of the 
San Jose scale, causing the shrubs to appear as if covered by soot from 
the nearby factories and railroads, leaving only here and there small 
patches of red bark on the branches. In Vilas Park and in a cemetery, 
both within two miles of the State Experiment Station, the San 
Jose scale was again found upon recently planted shrubs. 

A twig of this material, which was collected in Tenny Park, was 
sent to Mr. J. G. Sanders, agent and expert at the Bureau of Entomol¬ 
ogy, Washington, D. G., in order to have him verify my identification. 
In a letter he writes: ''Tour letter of November 7, and accompany¬ 
ing specimen of scale at hand. You were correct in your determina¬ 
tion of this scale insect as the genuine San Jose (Aspidiotus per- 
niciosiis Comst.). The twig which you sent was very seriously in¬ 
fected, indicating that this particular tree had been infested for at 
least two or three years/’ 

* Prof. Wm. S, Marsball Ms pointed out to me, along tM University Drive 
in Afadison, tiiis same scale insect, whieli has become so injuriously abundant 
on the American Aspen or Quaking Asp (Populus tre^muloides) as to kill some 
of the trees. 
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Scientific Notes 

Gypsy Moth at Wallingford, Conn.— A serious Infestation of the gypsy 

moth was discovered at \Yaliingford, Couaecticut, about twelve miles north 
of New Haven, during December. Up to the time of this writing nearly 
6>000 egg-masses had been found and destroyed by soaking them with creo¬ 
sote oil. The center of the infestation is in the village, and while the limits 
have not yet been determined it is hoped that the pest has not spread to the 
surrounding country. 

The suppression wmrk will be conducted vigorously under the supervision 
of the State Entomologist, and if possible the pest will he exterminated from 
this locality, which is the farthest point westward where this insect is knowm 
to occur. 

Heretofore the only known infested locality in Connecticut was Stonington, 
where, after four seasons’ -work, the pest has been nearly exterminated. 

W. E. B. 

Carbon Tetrachloride vs. Carbon Bi-sulphide.—Several serious disad¬ 
vantages attend the use of carbon bi-sulphide as a fumigant wiien used in 
buildings for the control of i)ests of grain products or natural history col¬ 
lections, particularly its inhammahle character, disgusting and irritating 
odor, and diagreeahle residuum. Last year I experimented with the tetra¬ 
chloride of carbon, using larvae of Attagenus as subjects, and found it much 
more agreeable to use and reasonably effective. On my recommendation 
several others have tried it with satisfactory results. 

In tight cases It should be used at a strength of 45 to 50 cc. per cubic foot 
For the standard museum case, 16x19x3 inches, 15 to 20 cc. is sufficient 
if the ease shuts tightly. For large cases a strength of one quart to 50 
cubic feet is desirable—practically twice that of carbon hi-siilphide, of which 
a pint to 50 cubic feet is sufficient.^ 

Carbon tetrachloride is a clear, volatile, heavy liquid with a specific grav¬ 
ity of about 1.6. It is non-inflammable, and its odor on evaporation is 
scarcely noticed where that of bi-sulphide w'ould he intensely disagTeeai)le. 
It is very useful as-a solvent of oils, rubber, etc., agreeably replacing gaso¬ 
line or naphtha tor removing gi*ease from clothing or insect specimens with¬ 
out injury to color. (“Carbon,” etc,) When purchased at retail the price 
ranges about 30 or 40 cents per pound, but in quantity it may be had for 
about one third as much. 

Albert P. Morse, WcUmley, Mass, 

11 am aware that this amount of earbon bisulphide is much greater than is generally 
stated to be necessary, but a strength of one pound to l,0CO cubic feet of space has not 
proved satisfactory for museum pests, the above proportions being found necessary in the 
experiments referred to abpve. 
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Tile editors will thankfully receive news items and other matter likelj' to be of in- 
terest to subscribers. Papers will be published, so far as possible, in the order of re¬ 
ception. All extended contributions, at least, should be in the hands of the editor the 
first of the month preceding publication. Reprints may be obtained at cost. Con¬ 
tributors are requested to supply electrotypes for the larger illustrations so far as pos¬ 
sible. The receipt of all papers will be acknowledged.— Eds. 

Tile recent Boston meeting* iiiiivst rank, as Boston meetings nniYex- 
sally kave ranked in tlie past, as one of the most profitable scientifie 
gatherings. There was 'a large attendance of entomologists from the 
northeastern United States in particular. It is to be regretted that 
so few Washington (D. C.) entomologists were able to be present. 
Their absence was a distinct loss not only to those in attendance but 
also in a measure, at least, to themselves. The most satisfactory 
progress is possible only when investigations and plans for future 
worJv are discussed in thoroughly representative assemblies. Aside 
from all questions of friendship, good fellowship, etc., it is distinctly 
unfortunate that our progressive Bureau of Entomology was not more 
adequate^ represented at the various sessions. The practice of sub¬ 
mitting abstracts of the longer papers, lea^ring the details for publi¬ 
cation, appears to be growing and certainly afforded a most welcome 
relief from the pressure of earlier meetings and thus permitted ex¬ 
tremely desirable discussion. Friendly and courteous criticism of 
results obtained and discussion of methods employed in investiga¬ 
tions cannot but result in good to all. There was a large .series of 
very* meritorious papers, several of them being concerned with meth¬ 
ods, which latter, it should be remembered, eventually determine the 
' reliability of our results. There have been discussions in the past as- 
to the standardization of methods and more attention can well be 
given to this subject in the future. 

' The following statement of business manager shows a most grati¬ 
fying condition of affairs: The year 1909 ’ closed with 542 siibseriberSy 
an increase of 57 over the previous year, and with a balance of prac¬ 
tically $250. The total income.for the .year was $1,448.14, with bills 
receivable of $263.76 and a balance, from, 1908 of $191.36,, making a 
dotal income of $1,903.26..'. The'total expenditures were |1,230.93,, of 
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wliieli $1,090.05 was for printing. There are bills payable of $353.10', 
•$268.40 for No. 6 of Vol. II, making the total expense for the year 
$1,584.03. The publication of the Journal would be rery difficult 
were it not for the geneimis support of our advertisers. From the 
tone of letters from our advertisers in renewing their contracts, prac¬ 
tically all of which have been renewed, we are led to believe that our 
readers appreciate the advertisers of the journal and that they are 
receiving most satisfactory returns from the Journal as a medium of 
publicity. 

The JouRNLVL has 140 complete volumes of Vol. I and 500 of Vol. 
2. According to the vote of the company in December, 1908, the price 
of Vol. 1 will be advanced as soon as the stock has been reduced to 100 
copies, so that any institutions or libraries wishing complete sets will 
profit by securing them at once. 

Bills for Volume 3 will be mailed to all 1909 subscribers and we 
shall assume that subscribers wish the Journal continued unless 
informed to the contrary. If remittances for Vol. 3 or orders for its 
continuance have not been received by April 1 the subscriber's name 
will be dropped from the mailing list as required by the orders 
of the post office department. A prompt remittance will therefore 
greatly aid the manager and avoid unnecessary inconvenience. 

It is our hope to increase our subscription list to over 600 this year, 
and sample copies will be gladly sent to any interested. 

We commend to the thoughtful consideration of our colleagues, a 
paper in this issue on one phase of parasitism. It illustrates in an 
admirable manner the complex character of the factors determining ' 
the ability of one organism or group of organisms to successfully con¬ 
trol injurious species, and emphasizes the necessity of scientific in¬ 
vestigation preceding in large measure at least, attempts at practical 
application. American entomologists now have an opportunity of 
studying the progress of one of the greatest experiments in the em¬ 
ployment of parasitic insects. The scientific portion of this under-‘ 
taking in New England has already resulted in material additions to 
our knowledge of parasitic and predaceous forms, while the practical 
results are most encouraging. Studies of various phases of the 
natural control of insect pests are being made by entomologists here 
and there throughout the country and must eventually result in the 
accumulation of data indispensable to those attempting to make prac¬ 
tical use of such agents. With such knowledge as a basis, it niay even 
be possible ^ to discover or de1?'elop forms or races with a superior effl-' 
•oiency* '' ; ' , •; / •' • 
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Reviews 

The Insect and Other Allied Pests of Orchard, Bush and Hot¬ 
house Fruits, by Peed Y. Theobald. Published by the author, Wye 
Court, Wye, England, p. I—XYI, 1-550; 326 test figures. 1909. 

The author, in bringing together and siiininarizing the available knowledge 
respecting British pests, has produced a volume which should be extremely 
serviceable to Americcin entomologists as well as of great value to English 
readers. Spraying is considered as of relatively small importance In coiv 
trolling insect pests, a position quite contrary to American experience, though 
possibly justified by English conditions. After a brief survey of the charac¬ 
teristics of the various groups of the animal kingdom, summary aceouiits ac¬ 
companied by brief bibliogTaphies in many instances, are given of the in¬ 
jurious. species. These latter are grouped under their important food plants, 
those affecting the apple occupying a considerable portion of the Yolume. The 
author precedes his discussion by a list of the species treated, the forms being 
grouped systematically and the character of the injury briefly indicated. Amer¬ 
ican entomologists will be particularly interested in the discussion of the 
brown-tail moth, the codling moth, the pear midge and other insect pests., 
common to the two countries. It will he noted that the English estimate^ so 
far as injury is concerned, may be very different from the American status. 
There are many species noticed, some of which are likely to be imported on 
nursery stock. It might be well if the attempt of Americans to secure uni¬ 
form common names for injurious insects could he broadened to include, 
so far as possible, the destructive European pests. The appendix discusses 
several extra limitai species which might become destructive in England, espe¬ 
cially the Mediterranean fruit-fly, the cherry fniit-fly, the West Indian scale, 
the San Jos6 scale, and gives the formulm for various insecticides. The book 
is printed on a heavy coated paper, and, as a consequence, the numerous illus¬ 
trations, a number American and many original, come out remarkably well. 
This volume should be in the hands of every economic entomologist, especially 
those having charge of nursery inspection work. 

Spraying Apples for Curculio and Codling Moth, by E. P. Tay¬ 
lor, Mo. St. Fruit ExpT. Sta. BuL 21, p. 1-69, 1909. 

This bulletin summarizes an extensive series of observations and experi¬ 
ments upon these two important pests. The author finds that three early 
sprays, one when the petals are off, the second ten days later and the third 
ten days thereafter, resulted in 97.6 per cent of picked apples free from Cur¬ 
culio marks, w^hile 45.5 per cent were damaged on the trees unsprayed. This 
treatment gave 99.83 per cent of picked apples free from codling moth Injury* 
while unsprayed trees had 14.5 per cent of the picked fruit wormy. Com¬ 
bining the results, three sprays gave 97.4 per cent picked apples free from 
both kinds of injuries, while unsprayed trees had only 46.1 free from such 
blemishes. Furthermore, this treatment, by preventing windfalls, gave 45 
per cent more picked apples than the unsprayed trees and doubled the cash 
returns'from the crop, .giving a pet'profit, due To the application, of 'the' 
poisons/of .$65.36 ;per acre. ' Comparisons'between applicationS;bf Paris;;grbeB^ 
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and arsenate of lead gave a decided superiority for tlie latter. The author 
properly emphasizes the necessity of very thorough application if satisfactory 
results are to be secured. This bulletin is well illustrated and printed on 
excellent paper. 

Insect Enemies of Tobacco, by Z. T. Metcalf, N, C. Dep’t. Agrie. 
Special Bui. p. 1-72, 1909. 

This publication discusses first the general forms of injury, the methods of 
control and the insecticides available for use. The author concludes from vari¬ 
ous estimates that there is no danger to the users of the product from apply¬ 
ing arsenates to tobacco, though he does not advise such treatment shortly 
before harvesting. There is a brief discussion of insect structure and classi¬ 
fication. Xiimeroiis forms are treated in a summary manner, the author 
making the bulletin of greater practical value by distinguishing between the 
principal and the lesser insect enemies. The puhlication is profusely illus¬ 
trated, the appearance of many figures, however, being seriously marred by 
the poor quality of the paper. 

Fumigation of Apples for the San Jose Scale, by A. L. Quain- 
TANCE, U. g. Bep’t. Agrie., Bur. Ent. BuL 84, p. 1-43, 1909. 

This bulletin gives in detail methods employed and results secured in 
fumigating fruit infested with San Jose scale. The author has demonstrated 
the practicability of such treatment and suggests the desirability of its adop¬ 
tion in case the countries now prohibiting the importation of fruit infested 
by San Josd scale will accept such fruit. He also calls attention to the ap¬ 
plicability of this treatment to other fruits. The bulletin is illustrated by 
two admirably colored plate.s, and is made more valuable by an appendix 
giving a synopsis of the laws and decrees relating to the introduction of live 
plants, and fresh fruits in force in foreign countries, and similar laws and 
regulations of the various American states. 

Bee Keeping in Massachusetts, by Burton N. Gates, U. S. Dep’t 
Agrie., Bur. Ent. Bui. 75, Part 7, p. 81-109, 1909. 

This very readable publication gives a historical sketch of bee keeping in 
Massachusetts, together with a large amount of interesting local information. 
There is an annotated list of the more important honey-producing plants, 
together with local observations on the nectar-producing period in represent¬ 
ative regions. Data is given upon the employment of bees in greenhouses. 
One of the curious results of the investigation is the evidence gathered 
showing serious injury here and there to the bee keeping industry by the 
superabundance of gypsy and brown-tail moth caterpillars. This bulletin 
should be most serviceable to all bee keepers in New England, particularly 
as it gives a bibliography of the more important articles relating to bee 
keeping in Massachusetts. 

Concentrated Lime-Sulfur: Its Properties, Preparation and Use, 

by J. P. Stbwaet, Pa. St. Coll. Agrie. Exp’t. Sta. Bui. 92, p. 1-20, 
1909. 

This bulletin gives in condensed form the results of extended experiments 
in the preparation and application of lime-sulfur washes. The author fitidg 
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tiiiit a conceiitratea wash about 27 degrees Beaume (1.23 specific gravity) 
does not freeze above 15 degrees Fahrenheit. Results of a series of trials 
to determine the relative amounts of lime and sulfur show that the waste is 
smallest when 100 pounds of lime and 195 pounds of sulfur are used to 100 
gallons of water. This, it may be noted, is very nearly the same as the 
Cordley formula. The field results of several investigators with this wash 
against San Jose scale and apple scab are summarized. A table has been 
prepared showing the approximate strengths to be employed for various 
sprays. Experiments in the use of poisons with a lime-sulfur wash leads the 
author to advise the employment of arsenite of lime. This bulletin gives 
valuable data upon an important subject. 


Current Notes 

Conducted by the Associate Editor 

Dr. L. 0. Howard has approved plans for a special investigation of the 
ticks concerned in the transmission of the so-called spotted fever of human 
beings in the Rocky Mountain region. The cooperation of Prof. R. A. 
Cooley, who has done notable work on the ticks of Montana, has been ob¬ 
tained. He will become a collaborator of the bureau on March 1, and super¬ 
vise the work done in Montana. An agent of the bureau will be stationed in 
the Bitter Root Valley, where a particularly virulent strain of the disease 
occurs, for studies of the tick throughout the season. The biological survey 
of the department of agriculture has agreed to place a man in the valley to 
obtain data on the exact limitations in the distribution of the various ani¬ 
mals that serve as hosts for the ticks. This investigation is connected with 
the other tick work of the Bureau of Entomology, under the direction of Mr. 
W. D. Hunter. 

Plans have been perfected for a cooperative investigation by the Bureau of 
Entomology and Clemson College of South Carolina of the cotton red spider 
(Tetj'unyclms gloveri) in that state. A joint agent will be placed in the 
field on February 1. 

Mr. D. L. Van Bine, engaged in investigations of the sugar cane and rice 
insects in the Bureau of Entomology, is about to locate at Audubon Park, 
New Orleans. Plans have been perfected for cooperation with the Sugar 
Experiment Station of the state of Louisiana. Mr. Van Dine will locate in 
quarters furnished by the station. His laboratory will be opened about Feb¬ 
ruary 1. Mr. T- C. Barber, who is engaged in the study of the relation be¬ 
tween the Argentine ant and the sugar cane Pseudoeoceus, under the direc¬ 
tion of Mr. Wilmon Newell, will he located with Mr. Van Dine. 

Since the Division of Insects has been 'moved', into the nevr National 
Museum building, the additional space has given enough room so that the 
entire systematic collections amassed by 'the Forest Insect Investigations have 
been moved into that building. 

J. P. Zimmer, who has been working bn citrus fruit insects in the Bureau 
of Entomology, has been transferred to the branch of deciduous fruit insect 
investigations. 

Reginald Wooldridge has been, appointed as an agent and expert for work 
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In tlie Gypsy yiotli Parasite Laboratory of the Bureau of Entomology at 
Melrose Higtilands, Mass. 

Mr. M. M. High,, working in the branch of truck-crop and storecl-prodiict 
insert niTestigjitioiis at istarkyille. Miss., ha.s l^een ordered to BrowiisvillCj 
Texas, to eoiitiiiiie the same iiiie of work in that vicinity. 

Mr. H. 1\I. Riisseii, wLo w'orks in the same branch formerly located in 
soiithern Florida, with headquarters at Orlando and Miami, is now" located 
at Compton, Cal., in the special study of insects injurious, to sugar beets and 
other vegetable crops. 

Mr. W. B, Parker, University of California, Berkeley, Cal., was recently 
appointed collaborator in the same branch. 

l^lr. R. E. Snodgrass completed his work in the Bureau of Entomology on 
the anatomy of the honey bee in September, and left for a short trip through 
England and Scotland. He has now returned and is engaged in the work 
on the prevention of the spread of moths. 

Dr. G. P. White, expert in bacteriology of bee diseases in the Bureau of 
Entomology, is spending the wdnter in Germany, taking courses in pathology 
in the University of Freiburg. 

Mr. A. H. McCray, of the Bureau of Entomolog3'h is on furlough for the 
college year. He is attending Ohio State University. 

Prof. Herbert Osborn, of Ohio State University, wdio tvas granted a year’s 
leave of absence from his university last June, is engaged in investigat¬ 
ing the economic importance of the Jassidte, w'ith reference to the produc¬ 
tion of cereal and forage crops. Professor Osborn has been carrying on his 
investigations in the field* throughout the northern part of the country during 
the past summer and will continue his work in the South and Southwest 
during the coming spring and summer, embodying the results in a compre¬ 
hensive report to be published later hy the Bureau of Entomology. 

W. G. O’Kane, A. M., a graduate of Ohio State University, has been 
appointed instructor in entomology at the New" Hampshire College of Agri¬ 
culture and the Mechanic Arts at Durham, N. H. 

The Cambridge Entomological Club gave a smoker in Copley Hall Tues¬ 
day evening, December 29, to w-hich were invited all entomologists and geolo¬ 
gists attending the scientific meetings. 

Dr. E. P. Felt state entomologist of New" York and editor of this Jouexal, 
visited several European museums during November and December for the 
purpose of studying special collections. 

Prof. John B. Smith gave the annual^ address before the Entomological 
Society of America at'the Boston meeting Thursday evening, December 
30. , His subject w-as ^‘Insects and Entomologists; Their Relation to the 
Country at Large.” The address was illustrated with lantern slides, and was 
open to the public. 

Mr. Theodore B. Urbahns, formerly of the Bureau of Entomology, U, S. 
Department of Agriculture, has .been appointed assistant in research field 
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work in the Department of Entomology of the Minnesota Agricultural Experi¬ 
ment Station. 

Mr. Arthur H. Rosenfeld, formerly assistant entomologist on the staff of 
the State Crop Pest Commission of Louisiana at Baton Rouge, lias been 
appointed entomologist of the Estacion Experimental Industrial Agricola 
at Tiiciiman, Argentina, and has entered upon his new duties. 

Prof. P. L. Washburn of the University of Minnesota and of the Minne¬ 
sota Agricultural Experiment Station, has been granted a two moiitlis' 
leave of absence by the board of regents, and will spend February and March 
studying conditions governing the control of insects affecting market gardens 
and small land holdings in Euroiie. 

. According to the Experiment Station Record, Prof. John F. Nicholson, 
formerly entomologist and botanist of the Oklahoma College and station, 
has been appointed* bacteriologist at the Idaho College and station and has 
entered upon his duties. 

At the Oregon College and Experiment Station Mrs. Laura Hill Griffin 
has resigned as assistant entomologist and Miss Alice L. Edwards has been 
appointed in her place. Miss Edwards is a graduate of the college in the 
class of 1906. 

A department of economic entomology has been organized at the Uni¬ 
versity of Wisconsin, and Mr. J. G. Sanders, formerly of the Bureau of 
Entomology at Washington, has been placed in charge, with the rank of 
assistant professor. Mr. Sanders will also he state entomologist, and will 
have charge of nursery inspection. He will assume the duties of his new 
position about February 1. 

In August, 1909, the Connecticut Legislature just before adjournment 
passed a law providing for the inspection of apiaries of the state and plac¬ 
ing the wmrk under the direction of the state entomologist. The appropri¬ 
ation is small, being only |500 for the biennial period. Two experienced bee¬ 
keepers have been appointed as inspectors, Mr. H. W. Coley of Westport for 
the southern portion of the state, including Fairfield, New Haven, Middlesex 
and New^ London counties, and Mr. A. W. Yates of Hartford for the northern 
portion, Litchfield, Hartford, Tolland and Windham counties, 

Mr. H. L. Frost of Arlington, Mass., has been apx>ointecl a trustee of the 
Massachusetts Agricultural College at Amherst. The appointment w^as made 
by Governor Draper and the term of office is for seven years, beginning 
January 5, 1910. Mr. Frost is a graduate of the college, is a member of the. 
American Association of Economic Entomologists, and is the head of the 
well-known business firm of H. L. Frost and Company, foresters and ento¬ 
mologists. 

Prof. Wilmon'Newell, secretary and, entomologist of the Louisiana State 
Crop Pest Commission and entomologist of the, Agricultural Experiment Sta¬ 
tion at Baton Rouge, has resigned to accept the position of state entomolo¬ 
gist and entomologist of the experiment ■ station of Texas. He will devote 
his entire time to Investigation and research work along economic lines, 
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siiKA* be is not eonneeted witb the college. His address, after Januilry 31, 
1910, will he College Station, Texas, 

On Friday, Becemher 31, 1909, a tablet was unveiled at Milton, Mass., on 
the house where Dr. T. LV. Harris formerly lived. The tablet is of white 
marble, to harmonize with another tablet on the same house, which com¬ 
memorates the meeting at w'hlch the Suffolk Resolves w^ere adopted prior to 
the Revolution. It bears the following inscription, written by Col. T. W. Hig- 
ginson, wdio was a pupil of Doctor Harris: 

IN THIS HOUSE FROM 182.4 TO 1831 DWELT 
Thaddeus William Harris M. D. 

BOTANIST, entomologist; AND FINALLY 
LIBRARIAN OF HARVARD COLLEGE 


IN EACH CAPACITY HE WON 
FOR HIMSELF FAME AND GRATITUDE 


HE HAD THE MODESTY- AND UNSELFISHNESS 
OF TRUE SCIENCE 

-WITH VTH.AT MAY” RIGHTLY” BE CALLED 
ITS CHIY’ALRY OF SPIRIT 

At the unveiling the American Association of Economic Entomologists, 
the Entomological Society of America and the American Entomological So¬ 
ciety were represented by William M. Wheeler, professor of economic ento¬ 
mology in Harvard University; the Boston Society of Natural History, by 
its curator, Mr. Charles W. Johnson; the Cambridge Entomological Club, by 
Mr. H. H. Newcomb; the Milton Historical Society, by Dr. W. W. Newcomb 
of Detroit, 3Iieh., and Mr. W. L. W. Field of Milton, Mass.; the Science Club 
of Milton Academy, of w^hich Doctor Harris wms a trustee, was also repre¬ 
sented. 

Aceordlng to the Experiment Station Record, ‘dhe Londfm Times an¬ 
nounces the appointment by Lord Crewe of a scientific committee of twenty, 
to be known as the African Entomological Research Committee, the object 
of which w”ill be to -further the study of economic entomology, with special 
reference to Africa. Lord Cromer has consented to act as chairman and 
Cuy A. K. Marshall as scientific secretary. 

“Arrangements are being made to send tained entomologists to the east 
and west sides of tropical Africa, respectively, to stimulate interest in en¬ 
tomological w^ork among the officers and other residents of the regions, and 
to afford instruction in the use of scientific methods. It is hoped thereby 
to obtain an organized body of investigators. The committee will also keep 
in touch with W'ork already under way, and has received offers of coopera¬ 
tion from the British Museum, the London and Liverpool Schools of Trop¬ 
ical Medicine, and the leading English universities. It is planned to pub¬ 
lish observations and scientific results in a journal ‘or series of bulletins to be 
established^" 


Mailed February 15, 1910. 
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Proceedings of the Twenty-Second Annual Meet¬ 
ing of the American Association of 
Economic Entomologists 

{OoHtinned from the Fcbrnartf ii^snei 

2Iorrilng Session^ ^Y€dnesdalf. December 1909 

The meeting’ was called to ord(3r hy President Britton at 10,15 a, in. 
President Brittons The hrst paxier to he presented is by l^Ir. E. 
D. Sanderson, Diirliam, N. IT., on ‘'The Relation of Temperature to 
the Growth of Insects.^" 

THE RELATION OF TEMPERATURE TO THE GROWTH 

OF INSECTS 

By E. Dwight Sa.xoerso.w DHritam, W. if. 

At the Chicago meeting of this association in 1907 the writer showed 
(24a) that upon purely theoretical gTonnds there could be no niiiforin 
aeeiimiilatioii of temperature or ''thermal constanti for, the various 
stages of insect growth, but that the relation of teniperatui*e to growth 
plienoineiia was probably different ,for each species and might be 
■expressed by a curve, the abscissas of which represent degrees of teiii- 
peratnre and the ordinates represent the time factor. The iinportaiiee 
■of considering the so-called law of the velocity of chemical reaction as 
influenced by temperature ■was pointed out and it was shown that the 
veloeitj- of reaction varies at different temperatures. It was shown 
that ‘both the so-called thermal constant, and coefficient, of velocity 
increase as the temperature is Ip'wered from the optimum of The 
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s.pceies, and tliat the curve for each sxie<ues and jiliase of ‘irowth or 
activity of that species must be X->i-Gtted before the iirfliienee of teiii- 
peratiire can be exactly stated. It \Yas then stated that wo proposed 
to determine such curves for a number of common insects wliicli eoiiid 
be reared in large nuni])ers at constant temperatures. This Wi‘ have* 
done and the results are briefly indicated below. The writer fears that 
Ms previous paper was possibly too condensed to bring out tlie prin¬ 
ciples suggested and trusts that a certain amount of repetition in tlie 
present paper may, therefore, be pardoned. 

In the paper cited T24a) the ''thermal constant’ for insects was 
defined as “that accumulation of mean daily temperature above the 
'critical |)oiut' of the s]x*cies, which will cause it to emerge from hiber¬ 
nation or to transforni from any given stage."' 

This idea of a “thermal eonstant/" or "aeeumulatioii of’" or “total 
elfective teiriperatiired" as expressed by other writers, is a relatively 
new one in entomological work, although a vast ainoiint of woi’k has 
been dime upon the subject in relation to plant growth by European 
botanists during the past eeiitury. The first attempt to determine 
such a constant for an insect in America, so far as known to us, was 
that of Abbe in coiiiiectiou with the hatching of the eggs of the Piocky 
Iloiiiitain Locust (la). No similar study of the relation of accumu¬ 
lated temperature seems to have been made until that of Simpson 
(25) in connection ^yitll his Codling Moth investigations in 1903. 
Simpson gave the "elfective temperatures"" and the accumulation for 
dilfereiit stages of growth, merely stating that "elfective tempera¬ 
tures'" were those over 43'^P. In the following year Hunter and Hinds 
(12) in their discussion of the relation of temperature to the Boll 
Weevil use the same method and state, "In considering the influence 
of temperature upon, the w^eevils it has been assumed that, as has been 
found to be the case with other animals, 43^^F. w'oulcl be about the 
lowest temperature at which the weevils would be active . ' . . For 
this reason it is better to speak of the 'elfective temper at liremeaning 
by that the number of degrees above 43°F."" The next year Quain- 
tanee and Brues (19x) in their discussion of the relation of tem¬ 
perature to the Cotton Bollworm use the same method, but definitely 
’ attribute the origin of the idea to the paper of Merriam (17), and 
show that 45° gave rather a more eonstant sum of effective tempera¬ 
tures than when 43°F. was used as a basis. In 1904 the writer (24) 
endeavored to show a method whereby the emergence of the boil 
weevil from hibernation could be determined by the accumulation of 
temprature'and, in 1906 Newell■ and Martin (19) made practical 
use of the data of Hunter and Hinds in determining the time of tnigra- 
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tioil of tlie boll weevil into Louisiana. More receiitl}' Hunter and 
Hooker (13) have made a practieal application of the principle in 
eoiiiieetioii with the time of hatching of the cattle tick as related to 
the time for pasture rotation necessary for its control. 

In liis previous jiaper the writer has indicated that the point above 
wliieli temperatures are '' elfeetive ’ ’ varies with the species and is by 
no means constant at 43'^F. This point was termed the ‘“critical 
point,'' but as will be further explained below the term ^“critical 
point'■' is inapt and we believe should ])e abandoned. The use of 

43^F. as the starting point for aceuiiiu- 
lating effective temperature" seems to 
liave originated with jMerriam, who at¬ 
tributes it to Marie-Davy and other 
European phenologists. That such a 
view is wholly untenable and that the 
point above which growth takes place 
varies widely with species and their 
stage of growth is readil}^ seen bj" an 
examination of botanical literature. 
Abbe has cited this literature exhaust¬ 
ively and show’s that 43 ^F. refers only 
to the germination and growffh of wheat, 
and that each plant has a different 
'hninimum temperature for germina¬ 
tion" and growth. He quotes the ex¬ 
periments of Be Candolle (4) in the 
germination of seeds, which are shown 
graphically in figure 6, showing that 
growth may eomiiience at for 

alba up to IFC., for Zea-mays. 
This has been fully studied by other 
botanists, notably by Sachs (23) and 
the literature of the >subjeet has been 
thorougiily digested by Davenport in 
his Experimental Morphology, up to 
1897, in which he shows that the same principles apply to animals of 
all classes. That the minimum temperature affecting growili is 
variable is -well sbowm in figures 24, 25 and 26, in which it may be 
seen that Toxoptem and Lysiphlehus may develop at. 1 , 65 ^ 0 . while 
Margaropus and others will not develop under 5*^: to lO^C. If then 
there is no uniform minimum above which the temperature may fie 
accumulated' as effective, but this' varies with each species and phase 


10 ■' 20- 30- G. 



Fig. 7. Relation of tem¬ 
perature to time of pupa 
stage of MaJaeosoma ameri- 
m7((i (original). 
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of gTOwtii, if tliHv hi^ 110 ‘Aheroud r^onstaDt" consifni^ 

of filt-rriani] as far as a, liic^re aecuriiiilatioii of temperatures is eoE- 
eeruecL and if the Telocity of reaction varies aeeording* to the range 
of temperatures; what then is the relation of teiupm'atiire to the 
phenomena of insect growth and how may we express it in numerical 
terms ? 

To answer this question we must first have facts and then seek an 
explanation. During the past year we have reared different stages 
of set'eral insects at fairly constant temperatures. Large iiiiiiibers 
of most of the insects have been employed so as to secure fairly 
accurate, averages. Ordinary bacteriological ineiibators were used for 
temperatures of SO'-'" and 90"F. An iin-ieed refrigerator iiiaiiitamed 
a fairly constant temperature of aliout G5'F. in 'winter and 70"F. in 


10° 20-' 30° C. 10- 20’ 30° C, 



Relation of temperature to the period of inenbation of eggs- 
Pig. S. Euprocth ehrif^orrlum. Fig. 9. ^'flau'crcoerop/c, original 


summer. A constant temperature apparatus in which the cold from 
an ice chamber was balanced by the heat from a gas jet and controlled 
by an electric thermostat gave close to 60°F. and an ordinary refrig¬ 
erator was iced so as to maintain approximately 50‘^P. The details 
of the -work involving a large amount of labor were carried on by 
Mr. and Mrs. C. F. .Taekson, to whom the writer is greatly indebted 
for the results. 

Only an outline of the results will now be given, the details of the 
experiments being published later. The pupin of Mdacosoma mneri- 
cam, figure 7, were transferred to six diffei*ent temperatures upon 
pupation and the emergence of the moths noted. At from 16® to 
32'°C, they emerged in the time shown, by the curve/but at 10° and 
12°C.mll died.^ It will be noted that from 20° to,30°C. the coefficient 
of velocity' is;’practically 2, while below 20° it incre'ases very rapidly. 
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Tills will he to ])e ^■eiierally true for tlie insects cited, as it lias 
been found for most animals and plants so far studied wliicli live at 
nor 111 a! t em p era t iires. ^ 

10-- 20'^ 30" C. 10“ 20° 80^ C. 



Fig. 10. Relation of temperature to egg and pupal periods of Teriebrii) 
moll tor (original). 

TJie eg'g’s of tlie brown-tail moth, Euproctis chrijsorrhwa, were placed 
at the same temperatures and their curve is shown in figure <S, They 
also failed to hatch at lO'^* and 12®C. and also at 82°C., showing that 
the latter is above the optimum for a constant temperature. In this 

^ The coefficient or, index of the velocity or rate of growth or activity^ is' 
usually expressed In terms of the diiference between two temperatures 10®C. 

apart and is expressed by the formula-- ^ 7 in which the rate 

JrtJlt© X p 

is the rate of activity or time of growth at the given temperature, Tn. To 
determine the coefficient between any given temperatures with given rates we 

iave the formula in which X is the difference in tern- 

perature between the two points. Thus if the pupa transform,s in twenty days 

at 20 *^ 0 , ,and, in'ten days at 30®C, the coefficient of velocity is = 2 . 

'■ ^ ' ' ' ■ ■ ^ ' 10 10 , 




























Fig. 11 Relntum of temperature to iiieiibalion t»f eggn of Ijtptirntfat'sa drcemlim’aia. 
from Gtrault (Ohio, 1908) ; C, from Giniult nnti RojsentVM, Qem-g^ia, liOHJ (origioolK 
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east* tile t;‘oeflieieiit of velocity is greater, being’ about o betweiai 16 
and 21'^C. and about 2.2 Ixloveeii 21 and 26'^C.‘ 

Tlie ego's of Sa-mid cecropia also failed to liatedi at tln^ low teiiipera- 
tiires, but Iirttelied at 32'-C. thongii the latter tempera lure is seen to 
be above fiie optimum frcan tlie fact that tlie time did not deerease 
above 26^02. Bee iigure 9. 

Tile eggs and impie of Teufjhno m oh for w^ere Iran died in the same 
manner. Tlie larvm have also been used, but as we have no 
definite results, mving to difficulty in rearing* them under the arti- 
■ _ ficial ooiiditions. The egg’s and pnpiu 
10 - 20 - oo-c. failed to transform at 9° or 

lOdd. though tlie.y did so at 12°C., 
showing that the minimum temper¬ 
ature for grovdh is slightly below the 
latter temperature. The curves, fig¬ 
ure 10. for tlie egg and pupa are of 
interest as they are based on a large 
nuinber of individuals and sliow a 
similarity wliieli is to be observed in 
other species, indicating that the eggs 
find pupiu, where they exist under 
similar conditions are similarly af¬ 
fected by temperature, while the ac- 
ti^'e lame is niiieh moi*e quickly in¬ 
fluenced by changes of temperature. 
Fig. 12. Relation of tempera- Tlie eggs of Leptinotarsa decemUn- 

tare to life cycle of prplen^ fdid similarly studied and the 

according to data of Kerschbau- g 

iiier (original). 


iiier (original). 

time at 12^C. is questioned liecausc of 
inaccuracy in the records. The major portion of the curve is of in¬ 
terest when compared with the work of Giiauilt and Rosenfdd in 
which the time of incubation was determined in Georgia and Ohio 
under natural conditions, using the average mean daily temperature 
for the period. It will be noted that the curves between 28.5*^ and 
28°G. are very similar, but that in Georgia the time is prolonged at 
29°C., while in our incubators it continued to shorten updo 32.5'^C. 
This may possibly be due to dryness of the atmosphere in Georgia at 
the time of the observations, of wffiich we have no records. It is 
known that lack of moisture at high temperatures very quickly lowers 
the optimum for development. In our own w^ork we have not used 
apparatus by wffiich we could maintain a constant degree of moisture^ 
but vessels of water diave been placed in the incubators and fairly 
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iloriiial eoiiditioiis. ria-iDi'd of sviu'.'h 
liaA'e, luive ])een maintained. In exaet 
Avork to detoriiniKA the r*l¥eot of teni,por- 
atiire the moisture eonditidns siuoild In* 
constant, as Aritli many species tlie mois¬ 
ture intiiienee is as mueli or more impor¬ 
tant tiian that of temperature in determin- 
ing the optiminii for deA^elopmeut. 

Similar obseimations on tlie time of 
liateliing' of the eggs of J/<//uee.s-o>ae uun. re 
eana, the time of einergema^ of tlie «‘ater- 
pillars of the brown-tail moth from their 
winter nests, the liateliing of eggs of the 
gypsy moth, and the pupal stage of Sniitia 
cccropid, FapUio ast( ria.<i and Epargijrt us 
tiiijrus, liave been or are noAV lieiiig made, 
but cannot bo suinmarized at present. 

Other data is at hand, however, sIioaa'- 
ing the same facts. Thus Kerseiil^aiimer 
(15) lias given data, from Avhicli the curve 
for the life cycle of (Julcx pipiens as in¬ 
fluenced by temperature has been plotted 
(ligure 12), and Regener (21) and Ratze- 
]>urg‘ (20) have shown the same for tlie 
different stages of DotrJralimus pini, 
shown in figure 13. One of the most care¬ 
ful studies of the relation of Imth temper¬ 
ature and moisture to the development of 
an insect is a recent one of Hennings (9) 
with Tomicus iypograplins Linn. Hen¬ 
nings reared all stages and secured the 
complete life cyeh^ of this species at four 
different tcanperatiires Avith 55% and 96% 
moisture. Figure 14 sIioaa's the curves 
plotted from Ms data and shows graph¬ 
ically the effect of moisture as related to 
temperature' for the species. Hennings 
points out that no thermal constant for 
'the deAmlopment of the species, which sev¬ 
eral European students of forest insects 
had endeavored to determine, could pos¬ 
sibly uxist as at,24®C. there would'.be an 
aeeumIllation of 624° 'when at 14°'C. it 
Avould amount to 1400.° 

Other activities of insect 'life.'' as. related 


iC- 2G' SO- C. 



Fig. IB. Eelation of tain- 
perature to development ;of 
Dendndhmm- piMf from data 
quoted by Bachmet jew ;'©gg, 
pupa and 'larva from Bege- 
ner^,' 1865';. larva plu8"',piii».' 
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or two of wliieii iia.ve Ijoeii plotted by Baelinietjew (2a), Tims tlie 
rate of pulsation of the heart of the silk worm has been given by 
Tielioinirow (26) figure 15, and tlie food eaten by the larvie of l)ai~ 
droJitnus pini by Kegener (21), figure 16. all indicating the same gem 
eral relation of temperature to insect activity. 



Fig, 14. Belation of temperature to different stages of TomicuH typoitmplvuH 
Linn; solid line represents 55 per eeut and dash line 90 per cent moisture; 
as given by Hennings (1907), original. 


Recent records of some of our own workers have also given data from 
which we have been able to plot curves which are approximately cor¬ 
rect, though the diverse conditions and lack of exact temperatui'C 
records, make them only approximate. Thus we have taken the 
■weather records for Paris, Texas, for 1904 and have determined the 
average temperatures for the egg, hirva and pupa stages of the Boll 
Worm as gi'ven by Quaintance and Brues, -wMch are shown in figures 
17 and 18. The excellent work of Jenne upon the li'fe history of the 
Codling Moth in Arkansas has given us the best data concerning the 
egg stage of that,insect, which we have plotted in figure 19.^ 

^ Unfortunately'no temperature records are available for Siloam Springs, 
Ark., where the, work was done, but we have used, the weather‘records 'of 
Fayetteville, which is but twenty-five miles east and has^ practically the, same 
climate,,so that the'average temperature would be almost, identical.. 
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Tile pupal sta^'e lias been siuiiiarjy plott«‘d from bis data, bg’nre 20, 
and witii it are oiveu the records of Melander and Jeiiiio *16 i in tlie 
lakima Yalley, dVasliington, in 1904, those of Gillette in Colorado in 
1901 and oiir own for the last four seasons and for rearings made at 
constant temperatures. It is interesting* to note the close approxinia- 


20^ 30- c. 



Fig- 17- Relation of terapemture to iiiciibation of eggs of Beliofhis ahm- 
leiih according to Quaiiitance and Giraiilr Coriginal). 


tion to the curve of all this data from diverse sources. Later woj hope 
to be abh? to make a more complete study of the relation of tempiera- 
ture to the codling moth. The subject'is complicated with the pupa? 
of this insect by the fact that the spring pupa} may be derived from 
'the' two broods of the previous year, .which ma,y possibly be differently 
affected by temperature. The curve for the codling moth pupa also 
shows how quickly it is influenced by temperature, showing 'why it is 
that so 'iniich' longer is required, for. the .pupa 'in early 'spring and how, 
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tlie aeeuioiilaled t'Cnperatiir*' <:l<?erea.scs aecorcliogiy Y’itli tlie advance- 
merit of the season. The erirre also indicates tlial: but little develop- 
imnit of the codling inotii lake's place below 55'"'F. and that it is veiy 
slow under 60”F. 

This data is siiffieieiit to indicate the general relation of teiTiperatiire 
to the rate of growth, or activity. 

A few days after the presentation of my last paper upon this sub¬ 
ject I received the second part of BaelinietjewT ENperiinentelle Eiito- 
riiolrtgiselie Stiidien, 1907 t2a)- This is an eneyelopiedic 


1020 - 30= C. ..^O' 30--C. 20= 30= D. 



Fig. IS. Relation of temperature to larval aiiO pupal s-tages of Beliothia 
fAtSoleta, aceoraing to Qunintanee and Girault (original). 


work dealing ttith all entomological phenomena in their chemical and 
physical aspects. It is a inonuinental tvork which will serve as a 
guidebook for entomological students of these subjects in the future. 
In the first part of this tvork (2) Baehmetjew^ dealt with the relation 
of low temperatures to insect life, but in the second part he discusses 
the whole range of temperature as related to insect activity and brings^ 
out the relation of the temperature and time factors with great clear¬ 
ness. His views are jvell summarized in figure 21, briefly as follows: 
(2a, p. 859.) For every species, there is a certain range of tempera¬ 
ture, K to W, in which it is normally active., At a certain point, its 
growth or.activity is most rapid, an increase or decrease of tempera- 
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lure from this p(arit tilike re.srilting in nhardin^' the gFowtii or aetivit}”. 
Tills point is the opUinmn (Z.j. AVhen the npp^n- temperature limit 
of activity is passed, at AY, heat-ri.imr ensues. If the heat be increased 
to a point A, death will result in a short time. This point, A. is known 


10'" 14' 20'-' 26= c. 



Fig. 19. Relation of temperature to the incubation of eggs of CJarpoeapsa 
poinonella in Arkansas, according to Jenne, 1908 (original). 

as the maxiiiram. But a temperature above A may be ^ endured for a 
short time before death, but if theinseet is brought tO' a temperature 
of B death is practically instantaneous clue to the coagulation of cer¬ 
tain proteids of the protoplasm. Although heat-rigor occurs at any. 
point above AY, the effect of it is due to the length of time of the 
exposure.' 'Thus a varying length of exposure, according to the amount 
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Fig. 20. Relation of temperatroe to the time of , the pupal stage of Ciirpo- 
capsa ponwneUa:— . . . accorflmg to Jenae, Arkansas, 1908; o— 

according to Gillette, Colorado, 1901; MJ-accordiiig to Melander and Jonne, 
Washington, 1904; xs~from author’s data. New Hampshire, 190G-0S 



























Scheme of relation of temperature to the movement of protoplasm in the cells according to Bachmetjew, from 

Baclimetjew. 
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of temperativre. as long as tlie temperature remains below tlie maxi™ 
Biiiiii A, will not Idll tlie organism if it be returned to normal tem¬ 
peratures. uiiile it will die if maintained at a constant temperature 
above W. Metabolism does not necessarily cease during lieat-rigor at 
teniperatiires above "W, but is greatly retarded. 

If tlie temperature is lowered, then at a point K, cold-rigor sets in 
and activity ceases. If it be cooled below freezing to a point 
termed tlie ‘''critical point/' tlie internal beat of tlie insect rebounds 
to a point No. But if the body temperature again falls below tbe 
critical point, as at Id, then death ensues. If after the critical point 
has been reached and the rebound occurs, the insect be removed to 
normal temperatures, it w'iil usually revive, depending upon the 
length of time it has been under-cooled. As in heat-rigor, metabolism 
does not cease at temperatures producing cold-rigor, though no activity 
is apparent, but below- a point To, all metabolism ceases. Death at 
low temperatures is held to be due to molecular rearrangement and 
iiieehanical injury, whereas death at high temperature is due to 
chemical changes in the proteids. The relation of both excessive heat 
and excessive cold is therefore seen to depend upon the time involved 
and the rapidity with which the organism is cooled or heated and 
with wdiicli it is subsequently brought back to normal temperatures. 

This, veiy briefly, is my understandingof Baclinietjew’s view^s which 
he supports by the citation of the wiiole literature hearing on the 
subject. 

In his Experimental Morphology Davenport brought out the same 
facts as regards both plants and animals, but uses a slightly different 
terminology. The point at which metabolism ceases at high tem¬ 
peratures is termed the maximum, and at which death is immediate, 
the ultra-maximum, and likewise, the point at which metabolism ceases 
with low temperature is called the minimum, and the ''critical point” 
of Bachinetjew upon the maintenance of w^hich death ensues, is called 
the ultra-minimum. This term is preferable to that of "critical 
point/' for both miniiimm,, optimum, and maximum are critical points 
in the relation of teinpei'atnre to the life of the organism, and the term 
has been so differently used by different groups of workers and by 
different sciences that it lacks definiteness., The temperature below 
which cold-rigor ensues is often termed the "minimum, temperature 
for activity'' or growth, or germination, but as the true minimum is 
somewhat below this, "we may better term it the point of cold-rigor, 
and, the temperature at w^Mch heat-rigor commences the point of 
lieat-rig&r^ the latter also being below the real maximum.; 



Die Dauer der Temperato-Einwirkung (t) in Sekundeo 
The iiifliienee of 1;eiiiperatiire for varying length of time on the mortality of eggs of Bomhym mori 
uei^ordiiig to Bellati and Qiiajat (3), from Bachmetjew. 
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The effect of sliort 
exposure to heat above 
tile point of heat-rigor 
is well shown by tlie ex¬ 
periments of Bellati 
and Qiiajat (3) in 
which silk 'WTirm eggs 
were maintained at con¬ 
stant high temperatures 
for a few seconds and 
the siilisepuent mortal¬ 
ity then noted. The 
curves in figure 22 show' 
that the higher the tem¬ 
perature the wsiiorter the 
time eggs may be ex¬ 
posed to it. and al- 
tliougii the eggs may be 
exposed to a lower tem¬ 
perature for a much 
longer time, if they re¬ 
main at any tempera¬ 
ture above that of heat- 
rigor, they w'ill die. 

The fact that metab¬ 
olism continues at low 
temperatures has been 
shown by hlerrifield 
(18) in Ms experiments 
with pupse of Eugonia 
aiihminaria and alni- 
aria exposed to 2^ and 
0^0. respectively for 
varying lengths of time 
and then developed at 
room temperature. As 
shown in figure 23, the 
piipm of E. aidummria 
at 2°C, as the time for 
emergence after they 
wmre brought to normal 


0' iO-^ 20- 30- C. -10'- 0" 10- 20-' 3Ci"' G* 



Fig. 24. Beiation of temperatiire to the de¬ 
velopment of Lydphiebm trUieif A, and Tmopiera 
graminum^ B, according to Hunter and Glenn 
(original). 
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xeiiiperatiire was less tlie longer they ^vere held at 2”C.. while the 
piipip of E. alniaria showed no development at 0“C. and their sifose- 
qiieiit development vves retarded by it. Evidently the former species 
was slightly above, and the latter slightly below its respective iiiini- 
iniiiii. It is known that short exposures to temperatures below tiie 
minimum retard the development of some species and hasten that of 
others, depending* upon the species, the temperature and the -tiirie 
exposed. 

The influence of low temperatures has also lieen nicely shown in the 
studies of Hunter and Glenn (111 on the Green Bug* [Toxopicra 
graminum) and its parasite Ljjsiphhbus trtiici The rates of growth 
of these insects are shown in figures 24 and 25, wdiieli are plotted from 
the records given, showing* that development may take place at a 
mean 1.65'Ht, while the point of cold-rigor is slightly higher for 
Lysiplilebu-s, which shows no activity below about 4'^ or 5 “'Cm W'hile 
the iiltra-iiiinimum or ^'critical point’’ of Baclimetjew, at which death 
occurs, is about —8.33*^0. or 17®P. Similar phenomena are shown 
b.y the rate of reproduction of Toxoptera as plotted in figure 25, in 
which it is seen that reproduction may actually occur at a daily mean 
of —7.8®C, and that it is frecpient at a daily mean of 0®C’ This 
curve is of additional interest, however, because it gives the optimum 
of the species, about 20^C., from which the rate of reproduction grad¬ 
ually decreases, though it is known to occur at about 29°C. until the 
aphides cease feeding at 32°C. and death ensues at 37.5®'to 40®C. 

It is interesting to contrast these points of cold-rigor hovering 
around 0°C. with those of the Boll worm which is about 10®, as well 
as several others previously cited, and that of the Cattle Tick wMch 
is about 5®C. It is evident, then, that the point of cold-rigor and the 
minimum must be determined for each species, and for each phase 
of its growth. Dr. L. 0, Howard (10) has given these points for 
several hotishold pests and .has shown how such a knowledge may have' 
most practical value in the prevention of insect injury in cold storage. 
Similar data has been given by Duvel (6) for weevils affecting cow- 
peas. Eecently a tobacco manufacturer has applied to us for aid in 
the destruction of a pest of stored tobacco, which we believe" .may 
possibly be accomplished by the use of low temperature. 

Prom the above data it is evident that any accumulation of tempera¬ 
ture to secure a thermal or physiological constant cannot be based on 
a mere addition where variable temper'atures are involved, for it is' 
evident that every degree has a„ different value in relation to the time 
factor. Thus as, the mean, temperature vises with the advance, of the 
season both the^ time .for the''pupal .stage and the total aceumukted 
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temperature for tlie pupal stage of the codling moth decrease with the 
adTaiiciiig season. Tliongli a fairly constant total effective tem¬ 
perature'’ for any given phase of an insect’s life or activity may he 
secured for the siiininei* months when, there is a fairly eoiistaiit mean 
temperature, siieli an accumulation will have no nieaning in regard 
to tile same phenomena in spring and fall when the teinx>eratnres are 
more variable. Thus in the total ‘'effective temperature” in the 
hatching of the eggs of the cattle tick as given by Hunter and Hookerj 
eggs laid from September 15 to October 15 require a total of 837.6° 
to 1,510.S^ over 43°F. to hatch, while those laid in April and May 
require from 981.6° to 1,139.1° accumulation. Were the moisture 
factor also considered, it is evident that the range of such an aceumu- 
lation is too large to make it of much practical value, except hy always 
using the minimum possible. 

Thus if we are to relate the phenomena of insect growth and activity 
to temperature, we may say that they will be about so and so between 
certain temperatures or at certain seasons when such temperatures 
normally prevail, as Hunter and Hooker have done in the case of the 
cattle tick. Or, if we wish to he exact, we must secure the temperature 
curve for the species, based on the observation of a considerable num¬ 
ber of individuals kept at different constant temperatures, or possibly 
better at temperatures having a diurnal variation with constant maxi¬ 
mum and minimum, and with fairly constant moisture conditions. 
That the moisture factor must not be neglected is shoum by the work 
of Hennings (Ic.) and by that of E. C. Cotton, on the cattle tick, 
presented before this association, but never published. 

With such a curve plotted it would be possible to give eaeb degree 
of temperature for whatever time unit used, a definite valuation in 
relation to the accumulation of temperatux^e necessary for any stage 
of growth or activity at the optimum temperature. Thus in the ease 
of the cattle tick, see figure 26, if the optimum he considered to be 
28°C. at which temperature 21.5 days are required for the eggs to 
hatch, then each day at 28°C. has a value of 4.65% of the Avhole, or 
.0465. As tw^enty-five days az'e required at 25°C., each day at 25°C. 
has a value of .04, and so on the value of a day at 20°C. is .02, at 15°C. 
is .01, and at 11%°C. is .00666. A table for the value of the degrees 
between these points may now be made so that the valuation of every 
degree to be considered may be given. Using these values, when an 
accumulation of 100% or 1 has been secured the true “thermal con¬ 
stant” should have been reached, for all the time relation to the vary¬ 
ing temperatures has been reduced to a common unit. Were the 
effect of moisture similarly studied so that the effect of different 




Fi^. 26. Relation of temperature to tlie Inenbation of the eggn of Margaropun annuhitn^i: . , . from Hunter 

amt Hooker (Dallas, Tex., 190G), x from Newel J, Baton .House, Da., 1905-nr, (original). 
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clegTees of moisture nt (‘aeli <lr‘gj*<‘e of teiiifxo'aluri,^ weo'‘ kiiowri. ll 
slioiild be possible to g’ive a valuation for (‘ach devroi^ of i«Rii|>{‘ra[rire 
Avliicli when total equalha:! lOO^r or 1 would gave the true pliysiio 
logical, constant for iiu' sliagv of gTowth or a.c.liviiy caUKaaoH'il, Siieii 
a proceeding* would, o.t (^ourst\, l)(‘ entirely iui[)raet.jeai except in llif* 
case of an insect of gnait eeonounc iinpertancu in iin' (mjil]‘ol ot whieli 
the ap'plication of such data would have i!uni(.‘rruitc‘ practiea.! valiu^, 
as ill the case of the cattle tick. But if we ani to ibxd with [liupera- 
tiiresiii relation to entoinolog'ical plunioincna, and, are to givt‘ ilie mat¬ 
ter any study at all^ we may as well seek to have an understanding of 
the principles concerned even though we, may not always use them i,n 
an exact iiianner. How closely aecumulatJons ot tem|U‘raiur<‘ \nlues 
made by the above method will agiaic with tfie. obserwai |)lu‘noinena 
under varying conditions the waiter has not liad op[>ortuni1y to deler- 
iiiiiie, though the computations are now lanng made. The metliod 
seems, however, to be much more exact from a theoretical staiidpoirit, 
than any heretofore advanced, and 'whether it irieliid.es all the fa<d:ors 
necessary” to determine a thermal constant or not, it is evident that 
some such process of computing the values of (‘ach. degree of temiHn*a- 
ture from a curve established for each stage of growth, and l)y which 
tliey^ are reduced to a common liasis, must be used liefore th(a,‘e is 
any possibility^ of securing a thermal constant for airy given phiaiome- 
non of growth where subject to varying temperatures. 
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Mr. Hewitt : I should like to thank Professor Sanderson for his 
most interesting paper on the' relation of temperature to the 
growth of insects. I think one of the most important features of his ad- 
' dress is that he has given very excellent summary of Baehmetjew's 
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work, wliieli, ultlioim'h well known to sonn* of ns, !na,v not ho, known to 
iiiaiij practical, entoiuologisis, andlic lias pninlod out linos wliioji can he 
.■rolio^vod up by tlicfso who wish to study insiMd", (-oiitrol, and I horieve 
tfmt ill a, tew years wv^ sliall have i*osnlts ot a. piandioa! vaiio' aoeiariny 
Iroiii thosiwstndios. t)no of die niosl, <,lif{icult inso(ds to oeirlrol at pr<\s- 
eiit is the iViiit ily, or apph,^ niaiJ'‘^’ot [TrjjjHla. iH/iunih'lht), and it is 
statc<l liy IVlr. C. .F. Lounsbury, Cai>c Colony, hloutli .AJVioa,, dial !)y 
keopiit^* tiio fruit for t!n‘ec weiFs at a, low touiporatnre. tin* eoniainetl. 
inag'g'ots of Ctratalis capUata were killed. I shoulil liki* to suyyost 
that temperature reiairds should b(^ k(‘pt in (k>utii»Tad(^ iviIIk.^i* than 
Faiii‘erjheit, as tlie former is tln^ inetiiod whii-li is uuw used on tin* eon- 
tincnt, for all scientitii* work. 

In studying' a number of l)i])teroris larva* upon lines similar lo iliose 
of Professor Sanderson, I liavi* eontirnnal tin* iiiiai that the diHerent 
stages of life history,, such as larva and pupa, are all individualiy 
affected by temperature, and that temperature affects the lii'ci history, 
not as a wdiole, but by affecting each instar and stadium individually. 

I tiiink we are all extremely indebted to Professor Sanderson, and 
I wish again to offer him my sincere thanks. 

SncuETABY Burgess: I think this paper is vei*}^ important, and 
one witli which we should get in close toucli. It is one, liowever, 
which requires considerable study. The matter of temperature plays 
a very important part in the parasite work which is being eoudueted 
at the Gipsy Moth Parasite Laboratory. 


President Britton : We will now listen to a paper liy K. C, C'jot- 
ton, Kn ox'vi 11 Ten u. 

A CONSTANT LOW TEMPERATURE APPARATUS FOR 
BIOLOGICAL INVESTIGATIONS 

By ],{!. C. Coi’Tox, Knoxville, Tenn, 

One would prohahly be well within tluj tmth iu saying tliai civciry 
worldng entomologist has '‘pigeonholed'' several fuiidameni:jil |>rob- 
lems ill economic entomology the solution of which he has been obliged 
to defer because of the lack of funds, time tm.d special apparatus* 
The passage of the Adams Act by the National Congress made it 
possible to commence the solution of some of these basic problems, 
most of which will require several years to complete. Under the pro¬ 
visions of this Act men in the experiment stations all over the country 
are devoting their whole time and energy to the working out of single 
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problems, and, what is more promising of results, they are usually 
piwided with ample funds to secure the special apparatus needed in 
their work. 

At the Tennessee Station we have one of these problems and for 
the solution of certain phases of it we soon discovered that apparatus 
for securing and maintaining constant low temperatures was essen¬ 
tial A careful search through the catalogs of both domestic and 
foreign firms dealing in laboratory supplies convinced ns that there 
was nothing on the market to satisfy our particular needs. Incu¬ 
bators and other devices for securing and maintaining constant tem¬ 
peratures above the melting point of ice were listed by all of them 
but nothing for temperatures below that point. We then set to work 
to devise and construct a piece of apparatus for this purpose, which, 
because of the intense interest expressed by those who have seen it 
in an incompleted condition and its wude applicability to biologic 
problems, it has seemed advisable to describe at this time. 

Our particular problem concerned itself with the North American 
Fever Tick and the effect of low temperatures upon the various 
phases of its life cycle. We know that a certain low temperature is 
fatal to all engorged adult ticks under a given set of conditions and 
also that a lower temperature under another set of conditions will 
not seriously affect them. Why? What are the governing factors 
and under wdiat conditions do they act? We know that low tempera¬ 
ture inhibits egg laying. What is the critical temperature for this 
function? Ever since the successful application of the law of accu¬ 
mulated effective temperatures to the boll weevil problem, there has 
been a demand from those engaged in tick investigation work for a 
similar law relating to the fever tick, Mr. Hunterpaper entitled 
“A Tentative Law Brctating to the Incubation of the Eggs of Mar- 
garopus anmilaiiis/^ winch was joresented before this Association two 
years ago, was an attempt to satisfy that demand. Recently we have 
attempted to apply tliiKS law to the immense mass of data accumulated 
at the Tennessee Station during the past three years, but I cannot 
flatter myself that, we have achieved any great success. The trouble 
is that the upper and lower limits are too far apart and the excep¬ 
tions too many and too serious. There seem to be some controlling 
factors which w^e have not yet mastered. What are they? These 
are all questions of vast importance from an economic point of view 
and moreover questions that must be answ^ered if we are to know the 
fundamental laws on which to base a more successful scheme of tick 
eradication. 

Various investigators have felt the need for low’' temperature non- 
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trol and have used many devices to secure this end. Among other 
tilings ice cream freezers and domestic refrigerators have been drafted 
into service, the cooling agent in all cases being ice with or without 
salt. In this way they ivere able to secure teinp<u*'aiiires down to the 
melting point of ice, but anything like constant temperatures Inflow 
about 42"^ or 43° Fahrenheit ivere out of the question. Tliis ineiiml 
is very unsatisfactoiy at best, as it requires a great deal of personal 
attention and introduces the factor of human fallibility. As we 
wished to go below 32°F. and to maintain the temperature constant 
for long periods of time we soon saw the necessity of artificial refrig¬ 
eration. 

The list of active agents used in artificial refrigeration is not an 
extensive one, hence our choice of the gas we would use was not 
difficult. Anhydrous ammonia, which is probably the most widely 
used agent, was soon eliminated for the reason that our plant was to 
be installed in the basement of the agricultural building, in which, in 
addition to the laboratories for the regular Station workers, are located 
class rooms and laboratories for the accommodation of a large number 
of students. The presence within this building of any considerable 
quantity of so penetrating and irritating a gas as ammonia could 
scarcely be attended with anything less than serious ineonvenienee. 
Then, too, in our investigations we are dealing with living animals, 
hence small leaks, wffiieh are almost sure to occur when working with 
high pressures, might result disastrously. 

Sulfur dioxid was soon disposed of for the reason that the gas is 
highly poisonous and also that the compressor nsing it operates with 
a partial vacuum on the low pressure side. “While this machine is 
quite efficient when air can be kept out of the system every one 
recognizes the fact that a vacuum is very difficult to maintain and a 
little air leaking in seriously lowers the effieicney. 

This process of elimination left only carbon dioxid, which was 
finally chosen. Safety and non-offensiveness of the gas were the prin¬ 
ciple facte in this determination. With this gas leaks of consider¬ 
able magnitude can exist without serious inconvenience to the operator 
or other occupants of the building. There is also practically no 
danger that the insects or other life under investigation will be killed 
off in the middle of an experiment requiring several months to com¬ 
plete, even if the whole charge of gas were to escape into the room. 

The plant '(PL 6) consists of a compressor of two tons refrigerat¬ 
ing capacity, a 7^/2-horse-power motor, a brine tank of 200 gallons 
capacity containing the. expansion coils, a brine pump and an insu- 
iated box containing four chambers, each supplied with' cooling'coils■ 
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tlirougii -wliicli tlie brine circulates. The flow of brine through each 
, of these coils is controlled by a balanced valve operated by a thermo- 
regulator. 

The compressor is of the two-cjdinder upright type and when in 
operation the high and low pressure sides stand at 70 and 30 atmos¬ 
pheres respectively. The machine is so strongly constructed that 
there is no special danger attendant upon its operation at these high 
pressures. A motor of G^-horse power is required to operate this 
machine and a reserve of at least 1-rated horse poAver should always 
be allowed for a compressor of this size, more for larger sizes. 

The brine system consists of a brine tank, pump, coils and the nec¬ 
essary piping to connect them. The biine tank is constructed of 3-16- 
inch boiler plate, is 3 feet in diameter and 4 feet high and contains 
200 lineal feet of expansion coils giving a radiating surface of about 
68 square feet. This tank holds approximately 200 gallons of calcium 
chiorid brine, which we are using in preference to sodium chlorid 
brine because the latter is so destructive to iron piping. The brine 
piping, with the exception of the coils in the chambers, which are 
1 inch, is %-ineh galvanized wmter pipe (PL 7.). The brine tank, 
piping and pump are wmll insulated against loss of cold by a w^rap- 
ping of two thicknesses of 1-inch hair felt with one layer of water¬ 
proof insulating paper between. A tight-fitting cloth cover is then 
fastened over the whole and painted to keep out moisture (PL 6). 

The brine is circulated by an automatic water lift or pump, operated 
by city wmter pressure. The pressure of the brine in the pipes, 
between the pump and the balanced valves, is automatically main¬ 
tained equal to that of the water acting on the pump. When any 
one of the four valves is opened the brine flows through, reducing 
the pressure and starting the pump, wdiich continues to operate until 
the valve closes and the pressures in the wuater and brine systems 
again balance. The brine tank thus serves ^|s a storage reservoir for 
cold, which is automatically fed into the coils as needed to maintain 
the desired temperatures in the chambers. 

The insulated chambers consist of a box 10 feet longyS feet wide 
and 3 feet high, the interior of which is divided into four compart¬ 
ments, each 2 feet square inside. The outside walls consist of an 
outer and an inner easing of %-ineh matched pine ceiling with four 
thicknesses of 1-ineli hair felt and five layers of waterproof insulat¬ 
ing paper alternating between. The inside partitions, betw^'een the 
chambers, are built up of two walls of %-ineh matched pine ceiling 
with three thicknesses of 1-ineh hair felt and four of'paper, alternat¬ 
ing betwwm, Each of,these chambers is to,he,^maintained at,'a'dif-, 
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ferent constant temperature; No. 1 at <)0’\ No. 2 at 5I)'\ No. 2 ai 
43'^ and No. 4 at 32"^. ’ The radiating* surtate^ oF the coils were 
estimated to easily maintain tliose t(aiij)er<itures,, latrig 433, 7:13, 
1,153 and 1,453 scpiare inches res{.)eetivc]y. 

Ill one side oF oac'li eliamber is a door 15 iiutu‘S eneli wey, wfiicli 
seats on two felt-lined surfaces and is jlistemHl by tfie usual oisMUitrii,; 
refrigerator door hasp. In each door is a window, 3 l^y .10 inelies, 
'Containing six panes of glass with. fiv(^ air s])aees betwtMUi (Id. SK 



Pig. 27. Section through wall ot cool <amtul)er, showing thtoanO're.gy|aliir 
ami halaiiceci wilve with connections. 


The i.asiilation oE tliese chambers is so nearly perfect that thnre <.mn 
be but little loss tlirough the walls. 

The desired tempei'atures are secured by pumping the cold brine 
through the coils, wliieh are placed in the upper part of the cliambers. 
This arrangement allows the free use of the floor of the cdiamber 
and, also locates the coils at the point of highest temperature and 
theoretically should yield the best results. ' Inside the ehambex^s, and 
just below the coils are located the 'bellows of the'thermo-regulators. 
This location gives a quick response to any changes''Of'temperature 
of the coils' themselves.' , , ' , ^ 






Plate 6 
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Front view of cool cliamber sbowing construction of doors 
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TIi( 3 t,lier.iuo-re<:‘'ulators, Avliieli are the vital part of tlie plant, were 
made Iw ii local firnL The mechanical principle involved constitutes 
the most important forward step in temperature control that lias been 
made in the pa.st century. They are simple, extremely sensitive, 
reliable and almost indestructible if properly handled. The regulator 
is ill th(3 form of a, very thin, steam brass bellows about 5 inches in 
diameter and 3% inches liigh and is jiartly filled with an easily vola¬ 
tilized liquid after which it is hermetically sealed. 

A rise in the temperature of the air in the chamber causes a por¬ 
tion of the licpiid to volatilize, (^xerting an expansive pressure on the 
bellows, wbich is so boused that it can expand in one direction only. 
To the free end of tli(3 bellows is fastened a pin which extends through 
the wall of the cliamber, and engages the lower end of a rocker arm 
to the upper end of which is attached the stem of the balanced valve. 

The balanced valve remains closed so long as the air in the chamber 
is at or below the temperature for which the bellows is adjusted. 
When tlie temperature rises above this point the bellows expands, 
exerting a thrust against the lower end of the I'ocker arm, opening 
the valve and allowing the cold brine to flow through the coils until 
the temperature again falls to the predetermined point. Adjustment 
is secured by moans o£ a 5-pound sliding weight carried on a rod 12, 
inches long, projecting at right angles to the rocker arm (Fig. 27). 

In actual practice the valve is probably never opened wide. The 
rising temperature begins to act on the liquid in the bellows before 
the temperature for which the latter has been adjusted is reached. 
This opens the valve the merest trifle, allowing a very thin stream 
of the colder brine to pass through and, mix with the body of brine 
already in the coils, reducing its temperature and closing the valve 
])efore onoiigli brine has passed through to entirely replace that 
present wlien th,e valve began to open, A pressure of 10 to 15 pounds 
on tlie brine system admits of a more sensitive control than a higher 
one because with the higher pressure the whole body of brine in the 
coils is pretty' sure to be replaced by brine several degrees colder 
before sufficient cold radiates 'from the coils to close'the valve,'con¬ 
sequently the temperature of the air in the chamber will'be carried 
several degrees below the desired point before the balance is again 
established between the brine and the air. - , - 


Mi^,; OONRAM: I' would like’ to ask the cost of this low temperature 
apparatus^yas described. ' 

Me,,-OowQ'N'; .'About fifteenyhunffired'dollars. , ^ 
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Mr. Conradi: And what is the daily eost of opci'fitioii 
Mr. Cotton: About seventy-five eeiits. 


President I^hitton: TIk^ next paper on the proi»T;uuiue is !iy 
Mr. E. ¥, Hiteliing's, Watervillej Ale. 

THE UNPRECEDENTED APPEARANCE OF THE SAD^ 
DLED-PROMINENT 
(Heterocampa guttivitta) 

By E. F. ITiT('nix(JS, WatvrviUe, Me. 

Past History. This insect has appeared in th(‘ writings of eminent 
entomologists under at least five different genera and ten different 
species, hut it has never been i^egarded as of enongii iuiportanee to 
receive a eommon name until the season of 1908, when, on account of 
its extemsive ravages in Maine, it was by mutual agreeriumt of tln^ 
Experiment Station and the Maine Department of Agriculture cal ha 1 
the Saddied-prominent. 

Doctor F^'elt, in his twenty-third report of New York, has sugg’est(Hl, 
the name ^'Antlered maple caterpillar.^^ This is open to criticism, 
for in the first place the cateriiillar remains in. the antlered stage for 
only a few days, in the second place maple is not its favorite diet. It 
prefers beech above all other food plants. During tln^ r«‘C(mt in¬ 
vasion it fed freely on such other trees as oak, white and yellow liircli, 
maple, hornbeam, liazel, apple, pear, plum, cherry, (3tc. 

The insect was first named by Walker in 1855. .Beginning in 1854, 
Packard assigned it to no less than two gtmera and tivi^ speci(‘s, while 
Walker seemed to vie with him and placed it undc‘r tliria^ g(m(!i%‘i and 
four species. It did not come int(,) x>rominenc(‘ suffiifamtly to bt‘ men¬ 
tioned in Insect Life. 

Distribution. I quote from the fifth report of the .Entomological 
Conmiission: It was reported as found feeding on whiter oak 0(*.to!)(‘r 
9 at Providence, B. I. ''PonncI on sugar maple July 10 at lff''niiswiek, 
Ale. The egg was found July 3 on the red maple at Iffmnswiclq 
Ale.'^ Hatched July 10th. Packard quotes in a footnote from Dr. 
Dyar: 'M have twice found a peculiar variety of guttivitta^'one at 
Woods Hole,' Mass., one at Jefferson, N. II., in which a large brown 
dorsal patch was retained in the last stage. Riley reported it in 
Maryland on oak, hickory, walnut and birch on July 9, 1882. French 
found it in Union .County,'III, on June 20,. The above .quotations 
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g*o to prove that tlie iiiBeet has never oceim^ed in great abundance at 
any one period. 

Extent of Infestation. According* to tlie writings of Doctor Pelt 
ill New York and Professor Sanderson in New Hampsiiire this pest 
has apparently lieen working its way east across northern New York^ 
A^eniiont and New Hampshire. Prom thence it has come into Maine. 
This outbreak was first noticed in 1907. It appeared on the New 
Hampshire border at Fryeburg, and extended into Androscoggin,, 
Kennebec and Somerset Connties a distance of over 150 miles. In 
some sections this strip was at least fifty miles wide. Its ravages 
are confined piancipally to the ridges of hard wmod growth. Whole 
woodlots of from ten to several hundred acres have been stripped 
bare of foliage. It has been a serious blow to the maple sugar in- 
dnstiy of Maine. In one sugar berth in Sidney the owner reported 
stripping of the tops of the trees in 1907. The following spring 3,000 
trees were tapped. In the summer of 1908 the trees ivere completely 
denuded, but put out a second crop of leaves in the fall. The same 
trees were tapped last spring and allowed to run the same length of 
time as on the previous season with the result that only about forty 
per cent, as much syrup was secured. The trees were again partially 
stripped during the past season. Undoubtedly many of them will not 
survive the shock. 

A fifty-acre woodlot of beech which had been stripped more or less 
completely for thi^ee seasonvS w^hen examined the past fall showed at 
least fifty per cent of dead trees. 

Orchard Injury. The damage done has not been confined to 
forest sections, but* orchard and shade trees have suffered alike. In 
many instances whole orchards liave been completely stripped of 
leaves, the fruit standing out on the branches as lone sentinels of the 
destruction wrought. One orchard that was stripped during the past 
season was visited on the first of October and the trees were found in 
full bloom again. Nature was endeavoring to reestablish the promise 
of seed time and haxwest under very discouraging conditions. 

Life History. The life history of this insect is much the same 
as that of others of the same family, so that it seems unnecessary to 
go into it in detail. Prom my notes of 1909 I select the following: 

Moths were flying in abundance during the last week of June. 
Were attracted to light and remained at rest on the house during the 
day. On June 30th in the orchard of P. H. Morse of Waterford, 
Oxford County, found many eggs. They were laid singly on the 
under side of the leaves and a curious fact was noted that but a 
single egg was found on a, leaf,' although there were thousands of^ 
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Riotiis in tliat section. The eg*g« are mneli hatteiK^d and are aitaxdied 
very iiriolj. About fifty per cent <)i: the eg'gs were liatcluMi and some 
few had passed the first molt. The owner w^is instruct.ed to spray his 
oreliard iiiiniediattiy with lead arseniite, 2 lbs. to 50 galloriSj bid; faiJcal 
to do so until about throe weeks latter, at whieli tiine it took a ciouble 
dose of tlie poison to snccessfnlly e.ontroL the caterpillai’s. 

''On Jiily 27th, 190'8, visited the orchard and woodiot of Nathan 
iSanljorn in Cuinbeidand County. E''ound several hiiudred acres of 
beech, oak, etc., stripped, wliile hundreds of apple trees were bare 
and the elms and nia,phts about the house Acere being dcfoliat:ed. 
Turkeys, geese and chickens AA^ere busily engaged in adding their mite 
to the exterminating process. A chicken caught by a hawk but r«3- 
ieased ])y the haAvk being frightened, Avas dressed off, a post mortem 
examination reveah^d seventy-five full groAA^ caterpillars of IL guUi- 
vitta in its crop. The chicken AYcighed when dressed only one and 
one-half pounds. 

Associates. Associated Avitli IL giUtivitta^ in many cases in great 
abundance, were Anisoia virginiensis and A, ruMcunda, togotlier with. 
Symmerisfa albif?wns. 

Enemies. Among the enemies noted were a few birds (I believe 
the great scarcity of birds during the last fcAV years aceoant;s for 
the Avide devastation by this pest) predaceous bugs, especially Podi- 
sus modestiis and beetles of which Calosonia cMirlmn mil 0 . frigidnni 
took the leading part, Avere quite numei'ous. ITymenoptcu’Ous para¬ 
sites A\’’ere miieh in evidence, so Avere Tachinid flies, but the leading 
controlling factor ayus the presence of a fungous disease wliiidi, Avas 
so effective that Avliole colonies Averc praeiiieally Avip(vl out. Our 
friend, the skunk, Avas busy in some sections. In one inslam^e ^vIlere 
a heavy growtli of hard Avood Avas ■completely sl;rip|)(Mj, no |)upm 
could be found, ih(3 ground being dug over coiTi]:)let;Oy, ap[)ar*e,ntly 
by skunks and foxes. 

Future Outlook. All appca.rances at the present linn* point to 
an early control of this phenomenal outbreak by th(‘. abo've ,r}a,M!ed, 
agents. 


Mr. Prut: I just want to call attention to Mr. Eitehings' remmde 
in regard to the absence of insectivorous birds,'and to state tliat we 
have in New York for the last decade suffered'greatly from leaf eating 
caterpillars, presumably on account of the great scarcity of birds. 

I understood Frbfessor TIitchihgs' to give voice to the sentiment tliat 
this caterpillar spread from New York and New Hampshire to M:ai,:ne. 
It, seems to^ me The in'sect' became unusually" abundant ove,r a' large 
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area at once. In otlier words, it is not a migration, bat an niinsiial 
development due to favorable climatic conditions or to tlie absence 
of natural enemies. 


President Britton : Doctor Hewitt will now present liis paper on 
tlic Larcb Saw Fly. 

THE LARCH SAW FLY (NEMATUS ERICHSONII) 

By C. Gordon Hewitt, Olfmva, Canada 
[Withdrawn for publication elsewhere] 

Mr. S. J. Hunter: The speaker, in inti^odiieing liis remarks, 
stated that this species was parthanogerietic. I would like to know 
upon what grounds he bases this statement. 

Mr. Hewitt : By the simple fact that no males were present, and 
also from the fact that I have reared lart^ae from unimpregnated 
females. 


Afternoon Session^ Wednesday^ December 29^ 1909 
Meeting called to order by President Biitton at 1.00 p. m. 


President Britton: The next paper on the progTarnme will be 
presented by Mr. T. J, Headlee, Manhattan, Kansas. 

NOTES ON THE CORN EAR-WORM 
By Thomas J, Headlee, Manhattan^ Kanl 

The fact that corn, which is one, of the main sources of income to 
the people of Kansas, has suffered a damage of about 3.5 per cent 
to each of the last three crops through the ravages of this insect, 
coupled with the acknowledged fact that no satisfactory method for 
its control on corn has been devised, has compelled the writer to 
X)lan a study of the corn, ear-worm for the purpose of finding how 
it may be controlled. Undertaking the study of this problem was 

^The writer desires to acknowledge the aid rendered him by his student 
assistant, Mr. Walker McOolloch, who under his immediate direction carried 
out the details of this study, the practical results of which are recorded in^this^ 
paper. ' ■ 
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rendered still more urgent tliroiigli the discoviM'y*' tiiade l^y ovir vei- 
erinary department that intravenous irilroduetieii inin horses ot 
certain melds ?ind haeteria found growing on tlie exioannent ot the* 
larva in inany eases prodiiees symptoms of biind staggins, am! that 
i.otroductioii per orem produces well mark(M.l casixs. As tin* researtdi 
lias gone forward the writer has ht^conie imnaaisiiigly awan‘ ol the 
magnitude of his task. He has come to s('e it as (uni laMpiiring IIh‘ 
most fiiiidameiital sort of study for its completion. He has no tlioiight 
of attempting to offer at this time a complete solution for the prohhmi, 
hut hopes merely to set forth briefly a method by means of wliioii this 
insect’s injury to corn may be materially redue(‘xl Only such facts 
of the corn ear-worm’s life history and habits as are iiecu^ssary to tin? 
development of methods of control will be considered in this ])ap(n\ 

A majority of the third brood of larvui (niter the soil and pn^paiai 
their winter burrows as has been described and illustrated liy Quain- 
tance and Brues.’"' The pupae into which they transform averages 
three and one-half inches below the surface with oiU‘ and sinam 
inches as extremes. (This average was d(derrniued by the examinalioM 
of 503 pupm collected from dilferent cornfitdds aliout Manhatiari 
during the springs of 1908 and 1909.) Here tliey remain iintii Jnm3 
of the following ytxir. Having found the larvm feexiing in great 
abundance in. weed patches and alfalfa fieldvS in the (xirly fall of 
1908, the writer fully expected to take the pupm in such situations. 
Although last spring a 10^ x 10' area in a patch of velvet leaf, which in 
the fall of 1908 was infested with many larva‘ of various sizes, and 
several 5'x5' areas in alfalfa, wIkut in the fall of 1908 tlie moths 
deposited their eggs thichdy, wom se](‘cted and earefnlly examiiuMl, 
nothing could he found. It is probable that |)araKitic and 

sharp frosts destroyed the larvay The data, thus far acjmmulatcd 
indicate that the corn eai'-wotan hiberuatixs mainly in the soil of 
infested cornfields. The number of pnpa.‘ varices dir(‘ctly as fhhl 
examined has 1)een slightly or badly infested, and althougli mor(‘, than 
one half perish before emergence time fx"om one; cmiise. or anotlnM*, 
enough survive as a rule to infest almost one hundred per (‘.eiri of 
the ears of the new eirnp without outside aid. 

The moths begin to emerge in late May and reacdi niaximuni eirn^r- 
gence in early June. Very soon after fexdilization the fimiales dr^posit 

®Dr. F. S. Schoenleber and assistants, chief of wliom may be mentioncXl Mr. 
Thomas,P. Haslam, of the veterinary department, Kansas State Agriciiltnrnl 
College, have recently found this to he the case, 

^ ia05, Quaintance and Brues, Bui. No. 60, Bu. of Ent., fJ. S. Dept, of Agiic. 
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eggs on various useful plants and. on weeds, but seem to prefer corn 
plants to any thing else. Indeed, so emphatically is this the case 
that from the date of emergence to the hardening of the corn, few 
eggs are laid anywhere else in the vicinity of cornfields. Until silking 
})egiiis the eggs are placed on the corn blades and the larvjB feed on 
the tender curl of the corn. After silking cominenees the eggs are 
laid almost exclusively on the silk. After the silks dry and shrivel, 
so long as the stalk, blade and husks remain green, a few eggs are 
deposited. Gradually all such oviposition ceases and the moths turn 
their attention to various weeds in and around the cornfields and to 
adjacent fields of alfalfa. At this time they deposit hundreds of 
eggs on alfalfa, red clover, velvet leaf, foxtail, bladder ketmia, lamb’s 
quarters, sunflower, soy beans, millet, Amaranthus, sp. and smartweed 
{Polygonum, pennsylvanimm ). 



Chart No. 1.—Diagram showing the possible number of broods of corn ear- 
worm at Manhattan, Kan. 1—pair of first-brood adults from emergence to 
oviposition; 2=the average of 40 eggs from deposition to hatching; 3=the 
average of 10 larvse from hatching to pupation; 4=the average of 9 pup® 
from pupation to emergence of adult; 5=pair of second-brood adults from 
emergence to oviposition; 6^the average of 30 eggs from deposition to hatch¬ 
ing; 7=the average of 10 larv® from hatching to pupation; 8=the average 
of 10 pupaa from pupation to emergence of adult; 9=pair of third-brood 
adults from emergence to oviposition; 10=the average of 25 eggs from 
deposition to hatching; ll=:the average of 11 larv® from hatching to pupa¬ 
tion; 12—the average of 9 pup® from pupation to emergence of adult; 
13—pair of fourth-brood adults from emergence to oviposition; 14—that 
portion of the third brood of pup® which forms the overwintering brood. 

While there is no doubt whatever that the larv® prefer corn, and 
will be found upon it so long as it is present and sufficiently succu¬ 
lent for food, there is also no doubt that they are able to develop 
upon a diet of alfalfa, bladder ketmia, velvet leaf and sorghum and 
are able to finish their growth on many species other than these. 
Prom the time the larv^ appear, until the^ corn .grows too'hard for 
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tlieir liking tliey nvo found elsewliero only ooeasioiiiiiiy. llio 

com .ripens tlie.y may be found in great numbers in alfalfa, in p:i,teln‘S 
of v(‘lvet leaf, on bladdt'r k(*imia, a.nd on ground eiierry. d.diis raJt 
tliey were, especially abundant in alfalfa. 

Tlie possible iiiiinlier of broods was detmanimsi in an ouldo<i.r 
screen inseetary by getting eggs from tln^ .iirst niolhs tfiai; (‘merged 
ill tile spring whieli would oviposit in eontimmumtj Ijreeding 
tbroug'li to niotlis, t.alcing eggs from the first to eme]^ge,'and so coin 
timiiiig tlirougiiout the s(‘ason. Chart No. 1 will s(‘rve In giw‘. a 
summary of the results. 

Examination of this chart shows that the insect experiences tillage 
full broods and a partial fourili at Manhattan. dMic first exI.eiHls 
from June 8, 1909, to July IS, 1909, occupying 40 days, under an 
average mean tmTjperatur(‘ of and relativi^ humidity of 78.(1’ ; 

the second from duly 18, 1909, to August 21, 1909, occupying 34 
days, under an average mean temperature of 77.G°P. and relative 
humidity of 77.2“^; the third from August 21, 1909, to Octofu^r 13, 
1909, occupying 53 days, under an a,veragc mean tmnperalni*e of 
72.8°P. and relative humidity of 67.3'^F. The fourth l,)reo(l is uidy 
partial and the young do not reach maturity. JMost of: the third 
brood of pupm do not transform to adults in the fldi fiiit r<mmin in 
the ground as the overwintering brood. 

The actual number of broods lias been determined liy making 
quent and regular countings of the nuinbm^ of eggs Imime hy (amas 
plants of cliffemit ages and by ol)S(Uwing the prevalmi(?<;‘ of mollis 
and the age of larvm in the field. The variation in tln‘ mimia^r oT 
eggs per corn plant for dirferent counts is not sunicimiil)' pininnincisi 
to reveal the presen(,'e of very distinct maximums iudi(^a{ii!g distiuct 
broods until the tremendous increase dm^ to tlu.‘ arrival oi* ila* tJiird 
brood appears. The results of plotting t.lu^ count,s foi* ItHlS ami 199!l 
fxxmi field co;rn and constructing curves a,re sliown in ibiari No. Lb 

The observer experieiiciMl difficulty in tim fidd in s(.‘paraiing tie:* 
first brood from tlie s(‘cond, and st-ill more in sepa:ra4i:ng the s(‘(*oricl 
brood ;from the third,'and’after the arrival of the third lost all dis¬ 
tinction between tlie broods. From the time the thi.rd l:);i*ood mime a;r,i 
moths could be found in large numbers and eggs and larva; in all, 
stages at any time. The number of broods as determiiKa;! by 
observations akxne is three, but a paxtial fourtli :migh1; very well 
occur as all above-ground stages of the insect may be found until 
heavy frosts. 

Study during 1908 had indicated: (1) that early wintevr^'plowing 
would, as has been stated in the literatixre of this insecty greatly 
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rediicc*^ tlie iiiiinber of such overwinteriiio* pup^u as would surviYe, 
if imdisturbed; (2) tliat the-keeping* down of weeds in the cornfields, 
along fences and ov(?r neglected places might prevent those larvtu 



Chart No. 2.—Deposition of eggs on field corn in relation to time of s!il<~ 
ing of each variety in each plot. 


which develop after the corn is ripe .from reaching maturity, and that 
disking the alfalfa in early spring might destroy such as transform 
' pnpa) in alfalfa fields, thus- greatly reducing the numbers of, the 
pest; (3)^ that early planted corn, was less fin Jured by the larvae'than 
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eora planted later and that this diiiViN‘iie(^ was probal)ly due to the 
fact that the early planted corn finished its silldng' before tlio ill ini 
brood came on in full forci\ 

Ill support of finding No. 1, it may lie said that In the spring ol 
1909 four lONx 10' plots, examimal in a field which on H<‘pte!iiber 22 
of the fjreceding fall showed sixty-fonr p(‘r (‘<‘nt of the (‘a,rs itilestisi 
and which had been plowed in early winter, gave im living pnpm; 
while two 16'X 16' plots in a field whieh showed a somewhat larger 
per cent of infestation the preceding fall and which was undistnriaal 
until spring showed six living pupin. 

In regard to finding No. 2 it may be said that whih*, as stated 
earlier in this i3aper, our examinations indicate that most., if not all, 
the pui)m of corn ear-worm winter in the soil of infested condields, 
there is no doubt that the jiresence of w<?eds in and around the (.‘oiii 
enables many belated larvm to finish their growth. Weeds, therni'ore, 
should not be tolerated in such locations. The parasitism, of tin* 
larvm infesting weed patches and alfalfa fields, particulfirly the 
latter, in the autumns of 1908 and 1909 has been cxc(M*dingly iiigli 
and the early hard frosts have destroyed large numbers. 
these agencies may account for the absence of pupa* in such |)laces. 

In order to determine the -exact relation existing lietween time of 
planting and injury and to find out the exact cause of this diffeimnee, 
six standard varieties of corn were planted at different periods. A 
two and one-half acre plot of ground of uniform cdiaraetm* was 
selected and divided into six plots. In each plot tliri'e 15()-feet-long 
rows of each of the vsix standard varieties of corn were planted. 

■strains ranged from one hundred and fifteen to om* huiuirfal and, 
thirty-five days in time of maturing. Tlu^y were ]j(*aming, Rtm! s 
Yellow Dent, Boone County AVhite, McAuley, Kansas ^Sun Klowin*, and 
Hildreth. The land had previously becni in use* for wtu^ai brtMMling, 
Tlie soil was prepared hy spring plowing and working. Tim corn 
was cultivated at first deeply, then shallowly, and k<*pt thoroughly 
clean to the end of the season. The plots were planted as follows: 
Plot No. 1 April 15th; plot No. 2 May 1st; plot No. 3 M'ay Inlh; 
plot No. 4 June 1st; plot No. 5 June 15th; plot No. 6 July 1st. Kxcept 
for cold weather in the spring, some wind and liail in July, tlm smison 
w’-as excellent for corn production until the middle of August wlmn 
the drought became so severe that the yield of plot No. 6 was praeti*- 
'cally ruined. Plot No. 1 produced corn on cob at the rate of 39.8 
'bushels per acre; plot No. 2 46.5 bushels; plot No. 3 49.7 bushels; 
plot No. 4 46.7 bushels; plot No,' 5 26.1 bushels; and plot No. 6 corn 
hardly worth .gathering. Plots No. 3 and No. A produced more 'corn 
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liKAIH.KK : 

than plot No, 2 i)(‘e,a.iis(‘ tliey (^xpt^rieneed less linrui from hail and 
'vviiid. Ai.t.co* t!i(i eoiai was <>‘athored into bags, keeping each 

row soj)ara1'(‘, and Ihi^ dama.go ean^fully diM'errained. First the 
nveiaige perc(Mi1,a,go ot ears infested in taicli variety of each plot was 
deteriiiiii(‘(l, then t!i{‘ av(‘rag(^ j)ercentage of grains destroyed on 
'iof(‘sle<l eai's of enc.li va,ri(‘ty in each, plot. The results are graphically 
:rr*presented in charts Nos. 2 and 4. 



Chart No. —Pereentag(^ of ears prodiK'ed by each variety in ea<'h plot 

Infested by one or more larvtB. 


Fhart No. 2 cletniy sliows that th(^ corn i,n plot No. 2, which wnts 
planted May 1st, t^x|)(ni(‘nced the smallest percentage of infestation, 
and iliat the infestation became constantly greater as the time of 
planting grew latiiitr. Oliart No. 4, while the curves are very irregular, 
shows tliat in g(n,ieral the smallest number of grains destroyed on 
infesttHi corn was to be found in com planted May 1st. 

Thus it is seen that both the largest number of clean ears and the 
largest number of sound grains per infested ear were produced in 
corn planted May 1st. ^ ^ 

To be more exact it may be said that'com planted May 1st produced 
6.1 per cent more of its totahniunber of ears clean than that planted' 
April 15tli, 14.6 per cent; more'than' that planted May 15th, 30J per 
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cent more tium that plauted June 1st, ^5.8 per ecrit iiioit thiiri ii’iat 
planted Jiiiie loth, and St). 2 per cent more Ibaii tiia.t ])laiiied July 
1st; and it may also be said that tlu‘. corn i^lanled i\'lay 1st hesl. I.S 
{'ofit less yratms from ears that were iiilesied than that jJaiifral 
April lotli, 1.2 ])<‘r cent less than that planted IVfay IdUp S.I per 
eent less than that planted June 1st, Th(‘ ordroim^ of this experiment 



Chart No. 4.—Percentage of grains destroyed on infested ears of each va ¬ 
riety in each plot 

indicates that early planting* on. iinin:f<‘sted or eleamul soil will rcMltha':* 
the corn ear-worm dainage about 40 per cent. 

Chart No. 2 shows not only the egg laying of tlic acstiml liroodsy 
blit shows this ftaitare in relation to tlni iJrne of silking of r^aeli 
variety'ill eaeli plot. It will be noted that plots 1 and 2 tiidsheci 
silking before the third brood of eggs were dcposite.d and refcrreiiee 
to charts No. 3 and No. 4 will show that they experienccui tlie 'least 
injury. Plot No. 1^ with the CNception of Hildreth^ in which silking 
came much later than others, rem,ained in silk longer than plot No. 2, 
thus exposing it. for a longer time to ovipO'Sition with resulting greater 
damage. The silking of .Hildreth in plot No. 1 is sufficiently later to 
account for greater injury. Plot'No. 1 received a 'hset-baek'^ from 
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cold wi^aJlu^r wJiiali no (,loul)t aeeoiuits for its rolatively slow growtlt 
111. plots No. d, Nfh 4-, No.-;) and No. (> tlui damage is progressively 
g’real'^r'r as silking e(mi(‘s moi*(‘ and Jnore eoinpletely into the time when 
tJie third ht-ood, is avtive. 

Idio reason, ihcni, tlKit (‘arly planted corn experienees less injury 
ttiaii eorn planted later lies in the fact that (,‘ariy planted corn passes 
tliroiigli its most attra,etive stage — silking time —before the third 
and hy Jtir 'l:lie largest brood has appeared, or at least before it has 
a ediam'^e to do its full work. The experiment further show’s that 
corn fdaiitiMl so (xvrly as to get a 'hset-baek’’ suffers more from this 
insetd; tlian il: it were pLauted just a little later. Clearly the optimum 
time for planting is jnst as early as the corn can be put in the ground 
and eseapH! injury from cold weather. 

In summing up iho practical results of this study, it may be said 
that the individual corn grower by planting his crop on iininfested 
or (ihauied. soil as early as the season will permit may reasonably 
exp(H'-t to escape forty p(‘r cent of the injury he would otherwise 
experience. 


IhU'iSiuWN'r I'hiiTTOiV: The next paptu* will be read by Mr. George 
CL Ainslie, Olc'msoii Collegej S, C. 

NOTES ON APHIS MADIRADICIS 

liy (L C. AtNSLiu, Clemmn College 
[Withdrawn for puldkaiUou elsewiiere.] 


],',h'iKSiDUN"e IlRtr'roN: M'lx P. J. Parrott will now pr(‘sent his paper 
(m tlie IhuTiine Moths. 

THE CHERRY ERMINE MOTH 
(Ilyponomeida padella L.) 

By P. J. Fahhotw Geneva, AT. T. 

During June, 1909, several cherry seedlings, completely covered 
with Bilkeii webs, were brought to the ■ Entomological Department 
for examination by Mr. John Maney of the Division of Nursery 
Inspection. The unfamiliar appearance of the neste and the enclosed 
caterpillars,' ecmplcci 'with the fact that the specimens,were taken'from 
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ji |)Ja:otati(in of iiiiportcHl inu'sery stock, led to tli(‘ eonc'Iiisioii tliat 
llie iiist'ct wfis a forei^*n s[H‘ci(‘s, and [n*obabIy an Ermine' Motli. Boriut 
of tlie laiTje wtn*e ke])t in breodin?j;“ caii'cs to obtain some adults wliicli 
I.Hri'nn to mak(‘ ifieir a.|,>pearancc on July 9. Tliese 'wavrc' eompaia^d 
with di^scripiions of va,i*ious anthorii.ies, and tlu' was idoniitied 

as the Clunny Enuiin* Moth (Uyponoincuia ■padclla L.), and a, siatf*- 
meld; to tJiat e;lf<'‘et ivas ]>ul;)lished in the JournaIj of ,t]c!ON’()MJ(? .tlN- 
TOMOFiOGV, 'Vol. 2. }'). 305. To Fuake certain the identity of tlio 
sfxades which wo had brixl, several specimens of th(' moths were latea: 
s{‘iit to Dr. Paul Marchal of tlie Entomolopeal Station of Ihiris, who 
eonfirmed our identification. This is the lirst time tliat t]i(‘ p(\st lias 
been reported to exist in tlie United States, and the attrition of 
entomologists is called to the cireuinstances of its iritroduction and 
diseovtnw, and to the economic importance of tlic Ermine Mcdhs as 
fruit pests. 

General Characters of the Ermine Moths. Thtjse moths ])elo,ng' 
to the genus IlifpoHomcuta of the Tuicina, There arc^ only a few 
species but the gen ns is widely distributed. The moths are small, 
with an expanse of wings varying* from twenty to twenty-five milli¬ 
meters, aeeording to the species. The anterior wings are snowy-whit(:‘ 
or greyish, marked with black dots, hence the riam(‘ Ermine Moths.. 
The hind wings are darker and hawe long fringes. The classification 
of the moths is attended with considerable difficulty because of t,h.(^ 
confusion which has prevailed in the synonymy and the ex(,aM;Mjing 
vaidableness of the eliaraeters which distinguish the species. This is, 
not surprising as the eat(n.'pillars and moths of cm* s|;)eeies resemble 
like stages of another. Thi:* eatcu'pillars of several species }ia\a‘ bosf- 
plants in common and life histories are very similar. 

The caterpillars are grt‘garious and live within a silkc'ii wde Tlu^ 
cocoons are spun in close proximity to <‘a(di otluvr in tla^ nesls. 

Species Attacking Fruit Trees and Host-Plants. European 
writers have generally held that there are two common sptMues whi(‘li 
live on fruit trees, Vi7.,— 1L malinHla E. and IL pudiMa li, TIk*. 
former is a common pest on apples. It has also been recordml as oce- 
eiirring.oii the wild service tree {Sorhus iormmalu) and Doctor Mar- 
ehaP has rep(),rted its presence in destructive numbers on the almcrrid 
{Amygdalus communis), The latter, popularly known as the Cherry 
'Ermine Moth feeds principally on the cultivated plum, blaekthorn 
{Prumis spinosa) and hawthorn {CratcBgus oanjacantha). Other- 

^Marchal, Paul, Bulletin de la Socimo d’ Etude et de Vulgarisation de la Zih 
ologie Agricole, No. 4, p, lS-26. 1902, 
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I'lost-pJuiits iiieiitioiied hy various writers are tlie cultivated and wild 
clierry, medlar, jipple, Sorhus aucuparia and Fraximis excelsior. 

Tlie niotlis of these two spc'cies are very similar in appearance and 
freiiiieiitly iiidistingiiishable. Representative specimens of 
miilinvlki have the front wing’s and the fringe white, while padclla 
lias the fringe and a. portion of the front wings more or less tinted with 
greyish. Doctor Marclial is of the opinion that maliueUa is a variety of 
■padelkp which has adapted itself to the apple. Differences are also 
to be noted, in other stages. Rebate and Bernes- state that the cater¬ 
pillar of padclla is of a greyish-yellow in color, the cocoons are thin 
in texture, of a greyish-white color, and are more or less isolated in the 
nest, while the larva of maUnella is lighter in color, the cocoons are 
thicker, and are grouped in clusters. 

Other species attacking fruit trees are II. niahalebella Gn., which is 
('ommon on the niahaleb cherry; H. cvonymella L. {^padi Z.) which 
subsists on the European Bird Cherry {Prunus padus) and has been 
ref)(:)rt(‘d as occurring on the cultivated cherry; and H. irrorella Hb., 
which usually feeds on the wallow^' and is said to have attacked eiilti- 
vat(*d phuns. 

A Native Species of Ermine Moth. There is one native species, 
IL m.uUipiinctella Clem., which according to Chambers^ is very common 
in Kentucky. Dyar records the Atlantic States as its range of dis¬ 
tribution and Gaumer has obtained specimens of the species in Kansas. 
Th(^ caterpillar fi^eds on the leaves of Enonymus afropurpureus Jacq. 
and spins its webs over the plant as is characteristic of the insects of 
tiiis genus. Through the kindness of W. D. Kearfott I have been able 
to examine, specimens of the adults, which differ from the foreign 
S|)eeies describcHl by the larger number of black dots on the front 
wings and the imirked difference in the coloration of the hind wdiigs 
{)f tlie s(vxes. All the wings, of the male are white, while the female 
has the anterior wings white and the posterior wrings dark grey. 

Economic Importance. The Ermine Moths are regarded abroad 
m YOJj destructive pests of fruit trees, and because of Their importance 
to liorticultural interests, standard European wmrks of reference on 
orchard insects usually contain a veiy complete account of these 
species. Marehal (1) reports that in certain areas of France 'inali- 
nella appears almost every year in more or less destructive numbers, 
and that in some communities where there have been serious outbreaks 
for successive years, almond trees have been killed. In 1902, rmlinella 

“ Rebate, B. an,d Bernes J., La Chenille Pilense du Prunier, p. ^ 1-32, 1909,. 

^ Chambers, V. T., Can. Ent., VoL 4, p. 42, 1872. 

" Byar, H. a, List of N. A. Lepidoptera, p, 489, 1902. 
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and padeMa were very abundant and destruotivo tlLroiiu’liout Fraiann 
Tlio Hpeeius 'nmludebcJla is vaty noinuion on tJin. nialuileb clu*rry at 
Fonteiuiy, and during sonin soa,s<’>us iln‘ wild r.linrrirs in ilu' lu'dgv- 
rows were nntiredy dofoliatod. 1897 and '19(n, Ui,is sjiiadirs 

was vc'iy al)unda;nt. Th(‘obaUF ingaials maJinvlla aiu! padi'Hd as ini- 
portaut pesin in .England. Tin; ianaiKU,' w-'as very troubltncniK* in Uiis 
noiintiy in 18(bj, 1877 and 188d, and during die lirst t.wo named yoiirs 
whole oreiiards were devastated, the foliage being as bare a.s midwiin 
ter. The latter feeds nonnally on iiawtf,u)rii, oftnn ((uitn dcdhiialing: 
the IiodgeroWvS. Saraeonienos''' says that a large nmnbei' oi' fruit iret\s 
sueli as apple, pears and plums Avliich are grown on an extensive 
on the Island of Gypriis are attacked by malmella and paddla. Tlnvse 
prove very injurious as they destroy the crops, and if they appear in 
numbers for a series of years they may cause the death of the trees 
themselves. The damage occasioned to apple and phim trees is always 
gveat. Eebate and ]8ernes- report that outbreaks of padella occur 
periodicallj'. In 1843 in Lot and Garonne all trees were attacked but 
ill the following year the pest failed to appear. Prom 1867 to 1871. 
ill 1882 and again in 1888 considerable damage was done by the ins(Md;. 
The outbreak of 1901 was followed by a more severe one in 11)02, and 
it was not till 1904 that the insect was under tin; control of its iiatiiraJ 
enemies. During* 1908 the caterpillars again increased to destructive 
numbers, and as was predicted serious depredations oeenrred during 
190'9, It is feared that greater damage will be done by these pests 
during 1910. Other writers comnient in like marunu; on the deslruo 
tive (3apacity of these insects. 

Life Histories and Habits. The life historic'S of the dihere;,tit 
spi^eies are very similar. According to Marcha.l (1) the ftmia'lt,; 
ndla dx‘posits her eggs during July on small twigs in oval pid'clms 
about four or five millimeters in diaim;d,er, TJnM\ggs are eove:i*i;d with, 
a glutinous substance which is at first yellow, l)ut which grsuliially 
becomes brown, resembling the (iolor of tlie Itark. In (^^nch mass ilurre 
are from fifty to eighty eggs, which are placed i:n rows, over:iap|>iiig 
one another like tiles on a roof. Hatching ta,kes plaice during 
early autumn, but the tiny caterpillars remain sheltered tilrrougli tlie 
winter under the protecting crust of the egg imuss. During the follow¬ 
ing spring the young larvie abandon their ’hibernating quarters, and 
enter the expanding buds, where they assemble in numbers between 
the sepals of , the calyx and petals of the blossom buds or between two 


^TiieoUaid, F. V„ Insect Pests, of Fruit, pp. 86-91,1908. 
«Saracomenos, D., Cyprus Journal No. 11, p,. 276, 1908. * 
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leaves O'f the leaf buds. In the early part of May they then burrow 
into the parenehyiriatous tissues of the leaves. As many as a dozen 
of the caterpillars may exist in one colony. The presence of the pest 
is imiicated at this time by the injured leaves turning red in spots. 
Ijater abandoning their mines, the larvse feed openly on the foliage, 
and spin webs in which they live together in colonies. During the 
month of June the larger tents are formed, and in severe attacks the 
tree is stripped of its foliage, and is covered ivith a sheeting of the 
dirty, ragged remains of their discolored webs. The cocoons are spun 
side by side in the nest, in which the larvae pupate and from which the 
moths commence to appear in early July. The life history of padella 
differs from that of maUnella in that the larvae are not leaf miners. 

Distribution of the Cherry Ermine Moth. The Cherry Ermine 
Moth has only been found in one locality in the State of New York. 
Eight nests were obtained, and with the exception of a few cater¬ 
pillars, w^^hich were kept in the laboratory to breed adults, the material 
was destroyed. Repeated examinations failed to find any more evi¬ 
dences of the insect in this plantation, which like all other plantings 
of foreign stocks, has been under very close supervision this year, 
because of the discovery during the early spring of nests of the Brown- 
Tail Moth among these same importations. Present knowledge indi- 
c;ates that the Ermine Moth has not established itself in this state. 

Inspection of Foreign Shipments of Nursery Stock. The dis¬ 
covery of this insect is a good example of the importance and value 
of efficient inspection and of the need of a closer surveillance of for¬ 
eign sM|:)m(mts of nursery stock. Owing to their destructive character, 
entomologists should be on the lookout for evidences of the Ermine 
Moths in nursery plantations, especially of recent importations, as 
these insects can be introduced in such shipments, and if once estab-' 
lished they may prove a serious menace to^ our nursery and orchard 
interests. 

For the protection of nurseries, inspectors should be on the alert 
for plants, enclosed with webs, which should be immediately uprooted 
and destroyed. Spraying with .arsenieals has been found in France 
to be an effective remedy for the treatment of orchards. 


President Britton: The next paper will be read by Prof, F. ,L. 
'Washburn, St. Anthony Park, Minn., entitled Further Observations 
on the Apple L-eaf'Hopper {EmpoaBca maU) and Notes on Papm- 
niMa md P. mtaphracta, 






1. FURTHER OBSERVATIONS ON EMPOASCA MALI; 2. 

NOTES ON PAPAIPEMA NITELA AND P. 

CATAPHRACTA 

F. L. Wasjuu'Hn, HL A.itlhoiiji Park, MintL 
FUKTMKU OBSiOIlVATfONS ON FMPOASOA MALI 

In a paper read bi-^fore tin? Association .last }'ea;r tlie followitiu* 
stateiiients were made conceriiiii^' lliLs insect, as tiie result of two years' 
work: (a) Fall laid eg‘gs were not found on any l;ierl)a(a‘ouK planl:. 
(h) The i.nsect winters only in tlui ei^'g’ sta^^’e. (e) Oviposilion in sum- 
nier was found to oeenr on the x>ctiolo of apple and clover, with the 
probability of its oeeurrinp,* on other herbaceous plaids. (//) List of 
.food pilaiits wuis given, (c) Five n3un]:)hal stages wert^ re|H)ri(‘<l, cov¬ 
ering a period, of about twenty-two days. (/) Adults may live four¬ 
teen days or over; (1907 expcrinKnd:s indicate that tiny may live 
thirty days or more). (//) The location and app(*aranco of tlie‘ wintm* 
egg blivSter, and the contained egg was discussed and illustrat(,Mi. {h) 
Certain observations on remedial inoasnres were given. 

This work was done to a very la.rge extent either ix^rsonaliy of under 
the direction of Doctor Franklin, and the worlc this season lias beeii 
continued under his supervision. The following data a.re either .new, 
or coiifiriii the llndings of the two previous years. ' 

This species deposits its winter eggs only on perennials, and of 
perennials, as far as can be determined, only on the apple. One 
young njniiph Avas found on the willow, and one on plum. In each 
case these trees name onl}^ ^mrds iTom apple tree's, and tlu' 3i\mipljs 
may have been blown to the former tre(\s or carriiMl on larger inse<ds 
or on the fe(3t of birds. It seems di'sirable, for tlic^ sakt*. of conv(*n« 
ience in following the records bearing upxm tin' lift^ hisioiy of ibis 
insect, to a,rra;!ige our (indings in. clu'onological orihn*, t.h('rero!’(‘: 

June 4th to 10th. At the time when .nymphs wore ibuud on llu' 
apple nymphs were also gathered from the eirn, white oak, red oak, 
gooseberry, black birch, white 1)ireh, linden, and rtiarcM;! l;o a,dull' (%m- 
ditiori. These; were all found to be specie's other than E. neili, Ciif> 
rant bnsh.es, box-elder, mountain ash, dogwood and otlic*r pcu'emiials 
were exaniined carefully daring the fix^st two weeks in ^h.inc.*, but no 
nymphs or adults of any species were found. One nymph was found 
on willow June 11th, and two on plum June Tth. Tin^ one on 'willow 
and one of tl'iose on the plum Avero reared and proved to be E, nudi 
These have been referred to al)ove, and thei,r occumM'ici^ o"n these 
trees possibly accounted for. 
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As proof tlial; no winter e^‘g‘s are laid on herbaceous plants we cite 
the results of experiments in which such plants badly infested during 
tile sianmer and fall of 1908, and still plainly showing the effects of 
aitack, were brought into the insectary and kept in the cold room 
through the winter. Upon some of these iilants living specimens were 
found as late as October 8th. No individuals, howeverj survived the 
winter, nor did nymphs emerge from the tissues in the spring of 1909. 

June 4tli. No adults on apple trees, but nymphs in all stages. 
Adults found on alfalfa adjoining apple orchard, hut no nymphs, 
this being a furtber proof that this insect does not pass the winter in 
the egg stage on alfalfa. Sweeping this field from time to time resulted 
in securing the following collections of adults on the dates named: 
June 4th, 46; June 9th, 91; June 11th, 192; June 14th, 177. On the 
12th and 13th there were heavy rains, which may account for the 
falling oft' from June 11th. June 21st, 268, one nymph first stage. 
This is the first appearance of summer broods on herbaceous plants 
according to our observation>s. The field which we had been using 
was then cut, and the following observations were made on a smaller 
fi(3ld: June 25th, 275 adults and a few nymphs of the first stage. 

July 9th. Nymphs on clover in large numbers, no nymphs on 
alfalfa. 

a‘\iigiist 24tli. E-aspberry leaves badly infested. 

August 26th. No egg blisters on apple branches. 

September 13th. Egg blisters present on apple trees near clover 
field in considerable numbers, so numerous that probably egg laying 
had begun several days previously, yet it would seem that ovipositing 
was still going on at that date, since these blisters were not so numer¬ 
ous as tiny were late in the previous fall when egg-laying was over 
with. 

September 17th. Very few nymphs found on alfalfa and clover. 

Number of Broods: May 21st eggs hatched in insect ary from 
apple twigs collected by Franklin in the fall of 1908. Since the 
emergence of these nymphs from the egg blisters may have a possible 
bearing upon remedial measures, I may be pardoned for taking the 
time to describe the process. The nymphs emerge from the blisters 
through the opening made by oviposition, making this opening some¬ 
what larger during the proce>ss. We found that if the weather was 
warm emergence was complete in a few minutes. In one case it took 
five minutes from the time the vertex of the head appeared until it 
got completely out of the blister. In another case it took over thir¬ 
teen minutes. 'Young hoppers were observed still emerging from egg 
blisters' in large numbers as late as May 26th, at which time the 
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flower buds on tiie apple trees were on tlie point of opening. These 
observations prove that there is now no question but that the egg 
blisters so carefully measured by Ifrankliii last fall on the bramhns 
of the trees in the apple orchard wertj tli 08 <j of IL maU. ^ 

June 4tli. First young of the second brood collected on allalfa. 

July ITtli. Adults first appeared from the young of June 21st; 
possibly they were present a few days earlier, for exp(iriiriojif:s a.nd 
observations of 1907 and 1908 both show there is an average^ of 
twenty-two days in the nymphal stages. 

Some of these adults of the second brood were placed on *seleet;iu! 
box elder seedlings, free from any insect, in lamp chinniey breeding 
cages, for two days. On July 31st the first young appeared. Tim 
egg stage at this season of the year varied from seven to tliirtcnni 
days, nine and one-half days being the average. If we add twenty-two 
days to this date, the time of hatching tlie egg, wo get August 22d, 
the date on which the first of the third generation became adult. 

Winter egg blisters were not foiuid until fairly late in September, 
therefore it would seem that these adults of the third l)rood lay (‘ggs 
for a fourth summer generation. Further, tlie finding of nymplis 
nearly as late as November 1st, 1908, would also in<]ieate a fourth 
brood or partial fourth brood in Minnesota. 

Economic Work: Doctor Franklin conceived the idea of a hopper 
dozer to be canned along nurseiy rows by two men. This hopper 
dozer consisted of a frame of wood, covered with light canvas, the 
canvas being covered inside with either crude oil, or some sticky 
substance. Such a machine was constructed, having a padded cn)ss 
bar in such a position as to jar the tree, the purpose being to caiisis 
the hoppers to fly off and come in contact with, the oil or otlier sub¬ 
stance on th{3 inside of the canvas, "We found, howevtvr, that this bar, 
which was to serve as a bumper, was too far forward, ami ea/used Urn 
'tree to bend forward and strike the tree ahead, frightening i'tie hnf 
hoppers from that tree, and hence nearly nine tentlis of the lu>i;)|)ers 
escaped. Learning from this yearns experience we perhaps can 
remedy these defects, and try the same'thing with certain modifica¬ 
tions next year. The crude oil which we used was not satisfact;oiy, 
but the tanglefoot we found to he excellent. We made an imi)er.fect 
trial of lights, with negative results. 

It has also occurred to us that in the spring of the year nursery 
trees^ might be sprayed with a resin compound, or some sticky sub¬ 
stance in connection with some of the standard solutions used at this 
time of the year,, so coating the branches with a material harmless to 
the tree and preventing the emergence of the nymphs. 
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Parasites: We have roared no parasites from Enipoasca malL 

NOTES ON PAPAIPEMA NITELA AND P. CATAPliRACTA 

Fa PA I,PE MA NITELA: ot* this spooicSj figured on page 153 of 

our Twelfth Report, were laid about September 15th, 1908. A good 
many hatched on May 24th and 25th, 1909, the hatching being com-- 
pleted May 29th. In all about one hundred caterpillars emerged. 
They at once showed the leaf-mining habit by making galleries in the 
leaves of giant bur-elder seedlings, which happened to be in the cage 
where they hatched, completely riddling the leaves of these plants 
(see drawings and photos). The caterpillars in their earlier stages 
moved like Geometrids. On May 28th about eighty-four larvae from 
this hatching, which had not had the opportunity to establish them¬ 
selves in mines, were placed upon selected bur-elder seedlings. Ac¬ 
cording to Doctor Franklin’s notes this wras done about 5.30 on the 
above date. At 8 a. ni. the next day, May 29th, they had all made quite 
elaborate galleries in the huives of these seedlings. On June 2d, 
after about four days of leaf mining, it was noted that they were 
working down toward the bases of the leaves, and some had entered 
the petioles. On June 4th many of the larvie had bored into the 
stalks — the tallest plants at that time being about five inches high. 
On July 7th many of these plants had been killed by the borers, and 
the larva} so deprived of their food plants had entered their second 
plants. At this date host plants No. 2 were about two feet high, and 
the galleries therein were about four inches long. On July 22d the 
larviB were from one to one and a fourth inches long, and the galleries 
ha,d inei*eased much in extent. 

In one plant two caterpillars w’ere found, and in this one the 
entrance hole of the lower caterpillar was nine inches from the 
ground, and that of the‘tipper, thirteen/inches from the ground, the 
galleries in each case being above the entrance holes. 

On August 17th about all the larv® which we had reared from eggs 
had disappeared from the plants. A few of the- galleries contained 
pup®. Therefore, P, nitela larvae may attack two plants, in the 
course of its life, but evidently never more than two. The first moth 
reared in. captivity from the above material, emerged August 24th 
(one week earlier than last year), and the last one October 1st. Two 
seasons’ observations indicate that the pupal stage lasts, on an average, 
twenty-three days, 

P. nitela was reared from, the' following food plants this season: 
Nicotiani, Iambus quarters, tomato,' giant ragweed,'coeMebur,, peony, 
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burdock and giant biir-eldcr, th(‘ last ])la!it btdiiLU t<'jr tli(‘ two seasons 
during* wliicli tliis |')cst was inular ohs<‘i*vatio]s, tlic worst aJiiMd’.od. 
On August Ivst two larviu of l\ vilela W(‘'rc found in gia.nt ra,gW(‘(M:b 
witli dieir (uitraiu'c hol.os t\vc 3 d,v-ori<‘ iindics ajHjvi^ tJic groiiiHl, and 
tlmuj otlier Jarvan on tlio sannj ('laic w<n*(^ discovered with 
holes six. feet above tlu‘ ground. On tlie saim,^ datu^ tw(‘Jv(‘. niida 
iarvffi were found in a, single giant bnr-eld(‘r tliree .ieet liigli, HonK* 
of these were in the stalk, and some in tlie bi‘ancli(:‘s. In every casi? 
the burrow ascended from tlie ontrarici^ hole. On Soptenil)or dd 
many emi)ty burrows were found (evidently of l)otli P. nitela and 
P. cataphracta) in hemp and otlier plants, indicating that a large 
per cent of the larvie enter' the ground to pupate. 

P. CxiTAPHRACTA : Ou July 14th, tliese wer(3 hrst observed working 
on young box. elders. Prom this date on they wert‘ found to be quite 
common until nearly August 28d, when the last found larvae pupated 
ill captivity. Pupation, however, began August. Tth, which is about 
the same date it was observed last year. On August 13th the first 
moth in captivity emerged. 

The food plants as observed in 1909 are as follows: Burdock, box 
elder, giant bur-elder, hollyhock, cosmos, peony, larkspur, dahlia, 
thistle, aster, ragAveed, tiger lily. It was not found at all in eitlier 
hemp or golden glow this year. In both 1908 and 1909 it was found 
most common in burdock. The highest entrance hole in any xrlant 
found this year wuis four feet and two inches from the ground. The 
burrow^s did not extend below the lowest hole in any ease, I wish l:o 
state, however, that from personal observation I do not iliink it sabi 
to say that they never burrow below the entrama.^ hole, since I ])(li(^ve 
I have ssometinies found the galleries in this ]‘)ositi():n. 

Observations on the Migrations of the Larvae in Search of Food 
Plants: As sliown ab()V(\, the larvje of oru^ of thes(^ sp(‘(ies, and 
probably both, may infest two food plants, a^ul expiuinuoitH W(‘re 
carried on with a nurnlx.u* of nearly or quite full gi'owti larviu to 
observe tlieir movements in seeking food. Larvje were* |,>laej‘d in 
various locations in our experimiint garden, and tlieir move.uu‘nt:s 
watched for sevei*al hours, frequently until they stopped appartmily 
exhausted and finally died without being allowed to ente,r any i:’ood 
plant It would seem from these observations, in wliieli we irmrkfni 
carefully the course of each larva, that they seldom if (ver timvel 
any considerable distance in a straight line from the place where} tiny 
first hatch. The caterpillar making the best record in actual distance, 
traveled in all seventy-nine feet before stopping from exhaustion, 
hut this course was so irregular and tortuous that when it finished 
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it was only fonrtacn feet in actual distance from tlie starting’ point. 
Anoilier larva travefal a, distance of tifty-six feet before becoming 
exliansted and al; iluit time was only sixteen and oiie-lialf. feet from 
its starting point; a third traveled a total distance of fifty-five feet^ 
ami ended twei^ty-four fevd, from tlie starling point, tMs being the 
farthest distance rmiehed from the starting point of which we have 
record. These larvae were all practically full grown. Occasionally 
ants appeared to attack the larvie and cause considerable annoyance. 

Plants, the lower part of whose stems were covered with tangle¬ 
foot, were completely exempt from injury. It was repeatedly ob¬ 
served in these experiments that when a larva got within a foot or 
twm of a, food plant, it had to be constantly turned away from it, since 
it s1iow(h1 great determination to reach the stems of the desired plant. 
The two eliarts shown illustrate the devious routes of two of these 
iarvax In one it will be noted that a fairly straight course wns taken 
through plot 46, filled with tomatoes. This was undoubtedly brought 
about by the fact that althoiigli it sought to enter the tomatoes, it 
was Icept away from them constantly, hence the somewhat straight 
conrKse through that plot. Each plot as shown was four feet square, 
and the space between the plots wuis four feet. 

Tlie parks about Minneapolis and St. Paul are kept remarkably 
clean and free from weeds, and several days spent in examining 
flower l)eds in these parks resulted in finding that they were aimnst 
entirely free from the attacks of stalk borers. When these pests were 
present tlu^y w^ere always found’ in beds located in a neglected corner 
of the park near some wmedy patch, it being evident in these eases that 
the larvic came from the iveeds. 

Economic Suggestions and Experiments: It is very evident that 
where iiower gardens and their environment can be kept perfectly 
free from weeds, freedom from attacks of this pest is assured. Prom 
our own observation it is el(?ar that it is very desirable to clear up 
weeds that start during the latter part of May and during June in 
such places, because at that time any young larvae which may be min¬ 
ing the leaves of the weeds, will be destroyed with the weeds. Further, 
it is not probable, from, what we have seen in our own experimental 
garden,, that these pests make extensive migrations to other plants. 
Occasions arise, however, when an owner of a garden cannot control 
adjoining ground, which may be weedy,,in which case it is necessary 
to find some means of keeping the larvm out of the garden entirely. 
Without going into details of the experiments which we have tried 
this last summer, experiments which..called for the planting of ver>^ 
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many plots similar to what are shown on these charts, such 

food plants as hemp, peony, dahlia, corn, potatoes, tomatoes, golden 
glow, asters, tiger lilies, hollyhocks, giant burodder, giant ra.gwee(l, 
burdock, daisies, siiniiowers, etc., we may say briefly tlia,t Ihe most 
effective barrier found was a thin hoai'd smeared, with ia/nglci‘ooi r)ri 
the outside. This board was about one eighth oi; an thick, and 
about five inches wide, and placed in the ground edgewise, aroiiticl 
the four sides of the plot. The tanglefoot should be put on an iiicli 
or so above the ground, so that it could not be easily coated with 
eaidh by the spattering occasioned in the event of heavy showers; 
and whatever sticky substance is used, it should be of such a nature 
as to either remain sticky, or' be kept sticky by several applications, 
from June 1st to August 1st, 

The fact that the larvm show a strong tendency, wh.en within about 
two feet of their favorite food plants, to go to said food plants 
directly, suggests that possibly a barrier of weeds might be placed 
around a garden, thus providing the caterpillars hatched outside the 
garden with food, and making it unnecessary for them to travd to 
the flower beds. These would have to be burned in the fall, of course. 
They w’ould have to be in position during the last of May, or early 
part of June. 

Parasites: These t\ca species appear to be extensively parasitized, 
since we have reared many individuals of Tachinids from them. 
Prom P. cataplirmia, Ilypostena variabilis Coq., anci from. F, fdiela 
also an Exorista sp. also Masicera myoidcm Desv, in large numbei\s, 
the last named being identified by Professor Aldrich. Prom a bi'ceding 
cage containing both species we reared wdiat I regard as IcJuwmnon 
IwtuSj and evidently Ichnetmioii orphmis Cr(‘ss. Prom soim* mHt,e'riaf 
emerging from the pupa of P. niiela Professor Aldrich also mimed 
for us an Ortalid, Gluetopds aencm Wied. 

We have considerably more parasitic matmlal from two 

species of at least one genus and parasitic. 


Me. Sandeeson : I wmuld like to inquir^e if tlie leaf hopper eaiiEes 
serious damage to old apple trees? Does the work of this insect 
affect the growth of old trees seriously ? 

Me, Beues: In regard to the Ortalids, it is well known that the 
species of at least one genus are parasitic. 

^ Me, Sanderson: The reason I asked these questions was because 
sonae trees in New Hampshire have suffered in the past season from 
the attack of leaf hoppers. ^ 
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Mjl Felt : I do not know what the conditions are in New Hamp¬ 
shire. Some injury has resulted in New York State^, but upon siib- 
iiiittiriy speciiuens to Mr. Van Duzee the^^ were deterinined as 
Tijphkn'jjha rosm Limi. 


’President Pritton : The next paper on the programme will he 
read by Mr. A. G. Hammar, Washington, D. C., entitled '‘Methods 
Used in Eeariiig the Grape Eoot-Worm {Fidia viticida Walsh) and 
the Codling Moth/^ 

METHODS IN REARING THE GRAPE ROOT-WORM, 
FIDIA VITICIDA WALSH, AND THE CODLING MOTH, 
CARPOCAPSA POMONELLA L. 

By A. Gr. Hamm Alt, Bureau of Enkmwlogy, North East, Pa., Field BtaMon 

This paper was accompanied by lantern slides showing breeding 
cages and other deNiees used in the rearing of the insects, with a sum¬ 
mary account of the results obtained wdth the Grape Eoot-worm. 
[Withdrawn for publication elsewhere.] 


President Britton: The next paper on the programme will be 
presented by Mr. W. C. Olvane, Durham, N. H., entitled "Work on 
the Apple MaggotF’ 

WORK ON THE APPLE MAGGOT 

By W, C. O^Kank, Durham, N. E, 

In New Hampshire^ today the most serious orchard pest is the 
Apple Maggot, Itliagoleiis pomoncMaj Waish. 

Pour factors contribute to this: 

1. The apple is a principal crop in New Hampshire, 

2. The infestation is now general throughout the lower two thirds 
of the state, including the entire apple growing section. 

3. While formerly found in early or sweet varieties, usually grown 
for home use, the insect is now spreading rapidly to the winter fruit, 
which is the commercial mainstay of the orchardist. 

4. No positive, effective and practical remedy is known; at least, 
none, that we may recommend with certainty to the , grower who 
happens to have careless, neighbor, that does not keep his, fallen^ 
fruit picked np, 'or to, the m,an whose^ trees may: lie partly along a 
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stone wall wliere dro])s are sure to nudeti'eted. Iiieidt^ntatlj 

most oreliards in New IJampsliir(‘ are provideci with siieh walls, 
varying' in thick ness from eij^’hteeii inches to five feet. 

hhvcnity yesirs ago Professor ITarvi'w in Maine pulilistKai liis 
graph of the Ap])le Maggot. It was a g“oo<I piece ot wcuiv. Tin* anat¬ 
omy and histology of the insect were worixcd out: tlie fjict was dis¬ 
covered and proYed that the egg is inserted Ixmeath the sidn of tJie 
apple, not laid on the surface; matters of consequence irj tli(‘ life liis- 
tory were detennined; and remedial measures wer(3 suggested. 

Since then Rhode Island has done some work, and the sid)je(d: lias 
been touched on elsewhere. 

No investigation in entomology is ever complete. Matters iiii” 
thought of, or untouched because they seemed trivial, tiini out to be 
important. The Apple Maggot is no exception. There ant gaps in 
our knowledge of the insect. And it remains still a half-solved prol)- 
lem, which means that, economically, it is not solved at all. 

We have undertaken to fill these gaps, so far as we can; and to 
find the remedy, if it lies in our power to discover it. 

To trace the spread of the insect in the state, and to get at C(‘rtain 
economic phases of the problem, we are securing from the growers 
detailed reports of the conditions in their orchards. We furnish 
them with two printed blanks. One contains a list of sev<mty-two 
varieties of apples, and we ask them to indicate those that are badly 
infested, those moderately infested and those free from attack. The 
other contains numerous questions. We ask them what their loss 
has been this year; how long their trees have been inf( 3 stecl; how tludr 
trees are situated — whether in sod, cultivation or pasture, wlndlier 
any lie along a stone .wall We want to luiow if tliey liavtj (>vcr 
allowed any sheep in i;heir orchard, any pigs, any chickens, at,iy 
cows, and what i.s e<|ual)y to the point — what time of ya/ar weia!! 
they turned into the orchard and wdimi ranovial. We ask tlu^m if 
they keep the falhm fruit picked up, and—again an important, ])oiiit 
— how often. Other similar questions ai*e included in tliis blank. 

These reports ar<3 coming in rapidly, and are both iuterc^stitig a;nd 
valuable. Some of the data may be crude and some unreliable^ but 
much is to the point and all is suggestive. 

In the matter of life 'history and habits we are giving particular 
attention to some eight or ten problems, all of them now more or less 
■obscure. We want to know what becomes of the larva in winter 
apples —for they are there, half grown, as late as December. A lot 
of these apples ■ are now under observation.. Records have been made 
in various orchards that will form the basis for a study of the fiying 
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pGvrprs or waudoriiig' habits of the adult female — in other words, 
i;iiT pcrssibl(.‘ y.oiie of an ,iiifest<Tl tree. Later we hope to deter- 

initii' 01(3 time that elapses after the female emc3rges before it is ready 
to Jstr eyys, aj.id the feeding* habits during this period. This fall we 
hum) st.artcd on a study of the depth to which the larvic go to pupate, 
undu” various eouditions, and the time that elapses after the larva 
issiios from the fruit until it begins to pupate. 

Most winter apples in New Hampshire are kept for a while in 
stoTiLge of one kind or another, either in a fruit cellar or under 
roiri^geration. A¥e have secured infested and non-infested ai:>ples of 
tlii^ same variety, from the same orchard, and of as nearly identical 
cpiallty as possible. ‘ Wc have ])laced these in storage, to observe the 
deterioration of the one as eompared with the other, both during and 
after storage, and the etfect on the vitality and development of the 
kirTU. 

A,ppar(‘iit}y, in orchards oJ; a hard, winter variety, such trees as 
are infested w^ill show fruit ripening a little in advance of the rest. 
Wft liave set ourselvcis to find out whether this fruit ripens prema¬ 
turely because of the presence of the larvin in it, or-whether certain 
trees with a trifle earlic^r beariug proclivities offer fruit more attrac¬ 
tive to the egg laying female. By means of limb cages, and con¬ 
trolled iiLf(3Station, we hope to accomplish this. 

D iita are in shape, and plans are now being made, for a tlioro 
tryout of methods of control, on a sufficiently large scale to be con- 
<dns3ve. These will include cultural methods, such as deep plowing; 
repouted, shallow cultivation; la^moval of fallen fruit; and the use 
of livestock, especially hogs, sheep and chickens. 

Another plan that will. Imve a thoro trying-out is the use of sweet- 
omul arsenicals to ;|)oison the adult prior to the beginning of egg 
laying. Tlie success jicliieved l)y Mr. Mally in South Africa this last 
seascm, in adai:)ti]ig’ this .reimuly to the Fruit Fly, Ceratitis capitata^ 
WicuL, h‘ads us to liope for good results lieri^. The insects are not 
ilii3 .uune ad all, but their habits are, similar. 

Finally, in a, biological way this insect presents an interesting ques- 
' tio» of possible races ivUhin a spi^cies. It is a fact that we may have 
infested fruit close to late fruit, with the latter, free from 
altaclvV Equally is it true that in other cases the late fruit is badly 
infested. The question then arises: Whether, within this species there 
may not be definite racial limits corresponding to the widely diver¬ 
gent characteristics of early summer apples and of late winter fruit; 
these limits defined by the inability of a race unaturing^ normally un 
the one to adapt itself in the next generation to the variety inhabited 
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by ilie otiier race, altbo two races sliow no structural differences. 
Bj isolating fruit witli limb cages and making use of artificial infestfn 
tion we liope to get some inttu'esting ligliis on tlris |)ro!)li;,m. It is of 
imBiet!iat,e practi(3a] value l)eeaus(‘ it Tucuins danger or no danger from 
infested wayside or farmyard trees lying near cioimriercial. ondmrds. 

Frobabfy the foregoing Avill keep us rat’lHO'* well occaipiiMl and 
doubtless other phases will turn up later. 

Some of the members of this association have had experienee in; 
working out a problem of this type. We should be very glad to re¬ 
ceive from these any suggestions as to what to do and what not tO' 
do ill our worlc. 


Mr. Beauciier: What is the best method of protecting fruit froni 
tliis insect, and how can you tell whether the fruit is infested? My 
experience has been that there is not much indication of infestation on 
the outside of the fruit. 

Mr. O’Kane: Ill the ease of certain varieties of apple, it is sonic;- 
times difficult to determine whether or not fruit is infested with tliis- 
insect, although it is always possible to do so by critically examining 
it with a hand lens. 


President Britton: Doctor Pelt will now present Ms paper, en¬ 
titled Spraying for the Codling Moth/^ 

SPRAYING FOR THE CODLING MOTH 

By E. P. Felt, Allmnj, N. Y. 

The main purpose of our experiments was to test the relative- 
efficiency of a coarse driving spray, such as that produced by a typi¬ 
cal Bordeaux nozzle with a pressure of over 100 pounds, in compari¬ 
son with the fine misty spray of the Vermorel nozzle arul it.s va;rious. 
modifications. 

Comparisons were made between single sprays of each of the aliove 
mentioned'kinds, applied just after the blossoms fell (plots 1 and 4),, 
between t'wo sprays of each kind, one given just after the blossoms, 
fell and the second just before the sepals closed (plots 2 and 5},air:id 
finally between^ two such sprays and a third applied with a Priend 
nozzle the'last week in July, for the purpose of destroying the second 
brood of the codling moth (plots 3 and 6). 

; These experiments were .conducted in a young orchard belonging- 
tO'Mr. W. H. 'Hart of Arlington, N. X, near Poughkeepsie, the';first. 
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being* duplicated in the orchard of Edward YanAlstyne at Kinder- 
hook. Tile Hart orchard is on a moderately high hill, the trees lieing 
thrifty, about fifteen years old, 15 to 18 feet high and 30 feet apart. 
Each 'plot consisted of' approximately forty-two trees, six trees in a 
r()\e one ivay and seven in a row the other way, the central six being 
the actual (experimental traces and invariably Baldwins, though some 

the barrier trees w(?re Northern Spys, The experimental trees 
■were carefully selectcid for nniformity of size, fruitage and infesta¬ 
tion. An examination of one resulted in finding thirteen empty 
'Codling moth cells and of another, none. These were not in the 
experimental area. The orchard as a whole had not been sprayed 
much prior to the past season. 

Idle spraying followed the usual practice of orchardists, the aim 
l.>eiiig to cover the entire tree and especially to hit the tips of the 
young apples with the spray. The Bordeaux nozzles were set so as 
to give a, maximum of rather coarse spray wdiieh would not break up 
into fine drops till about six feet from the nozzle. The aim of this 
application was to drive the poison straight down into the tip of 
-every young a,pple, the nozzle being held about 18 to 24 inches from 
the fruit so far as possible, and the pressure being maintained at 
•about 150 pounds. This gave a stiff, penetrating spray which 
x*ept^atedly passed ilic stamens and collected in the lower cavity, 
-especially in the first application. Despite the above, it was found 
practically impossible to fill the lower calyx cavity in all cases, espe¬ 
cially was this trun during the second spraying after the stamen 
bars had withered a little. An examination showmd that the dried 
tips of these organs were vi'ry likely to become entangled and present 
a most effective l:)arrier to the passage of the spray. In practice it 
was found much more difficult to cover a tree thoroughly with the 
Boxth^aux type of nozzle than it wuis with the much broader and more 
evenly distributcKl spray coming from the Vcyrmorel nozzle. 

The treiris wenj spr^iyinl with 5% pounds, of G'rasselli'^s arsenate of 
lead a-nd 10 pounds of copper sulfate to each 150 gallons of spray, 
-enough lime being added to neutralize the copper sulfate as deter¬ 
mined'by the Perro-eyanide test. The first application was made 
May 20, the second May 31 and the third June 28, Two check trees 
W’^ere left in the immediate vicinity of the experimental plots. 

Observations upon the growth and development of the fruit were 
made at'intervals during the season, and on September 13'and 14^ 
the dropped apples were collected and carefully sorted. It was then 
found that there were from 14.91 per cent to 26.67 percent of wormy 
,fruit under^ the experimental.trees, while the'ckeck trees had'73.91 
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anil 81 . 0'2 ]ier ecjit, r(\sx)t‘ct.ivc]y, i>f woi'in.v I'niit. Tlii' a,p|,)lt’s wore 
picked Octol 3 {U'* 5 to 7 and tlio nniiaiiiin^* wiiuIi'alLs and :ill on IIk^ 
Ireos earofulJr sorted, and tlies<‘ ii,zaires, eonibi,iJ(Hl -wiili those' ojiraiiHsl 
(aiiiier in the' season, weTo ])rou,u'ht to^aTlIuo* in tiu' following {able. 


SUMMARY OF PLOTS 



Total No. 
of Fruit. 

Clean Fruit. 


Worii'U* Fnnf> 


Plot. 

No. 

Per eent. 

No. 

Per cent. 

Ran^e of per 
cent'between 
trees. 

Range in 
No,"be¬ 
tween tree.s 

1. 

30,177 

29,818 

98.81 

359 

1.19 

.63" 3.16 

30-m 

2.. 

10,316 : 

10,206 

98.93 

no 

1.07 

.61- 2.66 

6- 30 

3. 

9,680 

9,582 

98.99 

98 

l.Ol 

.32- 2.64 

4- 29 

4. 

20,313 

20,017 

98.55 

296 

1.45 

.96- 2.64 

3<i- 80 

5. 

19,275 

19,084 

99.01 

191 

.99 

.49*-1.51 

15- 61 

6 . 

7,710 

7,633 

99. 

77 

1. 

.59- 2.74 

4- 23 

Check. 

3,251 

2,366 

72.73 

885 

27.27 

25.71-33.57 

217-668 


Bearing in mind that plots 1 to 3 were sprayed with Verniorel 
nozzles and 4 to 6 with Bordeaux nozzles, as dt^scribed above, it will 
be seen that in each of these groups there is a successive decrease in 
the number of wormy fruit obtained from the various plots. This^ 
while apparently significant, has no beainng upon the prolilein, since 
there is a similar decrease in the total number of finiit upon the trees 
of the various plots. The percentages of clean fruit or the pi'i'c^ent- 
ages of wormy fruit, it will be seen, are remarkably uniform for eaeh 
of the six plots, showing tliat so far a.s tliis orchard, is (‘oina,veiled 
under conditions olitaining the past season, then* wjm vvu’y little 
difference betweem treat,ment with a coarsen driving spra.y iippliivd at 
a relatively higli jnavssuro and a, fintT spray which under n(» (condit ions 
could be driweii witli much foiue. Furthenrioian it is im|)<issibb‘, from 
a study of the percentages, to find a,ny vcn:y onirkcHl beiu'tit from tlie 
second and third applieatio,ns unless it be in tiie Ciase of fht^ t.rvsa.t-' 
ments with the Bordeaux nozzle. Even then the lati;er only aj;) proxi¬ 
mate and hardly exceed the results obtained with the Vermorel nozzle. 
As pointed out before, it was found much more difficult to cover a 
tree thoroughly with the Bordeaux than with the Vermorel nozzle. 
Eeferenee to the check trees shows a material benefit accuaiing from 
even one application, since tlie sprayed plots gave at least 98.55 per 
cent of worm free fruit, while the unsprayed or check trees produced 
but 72.73 per cent of wo,rm free fruit*. 
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.r\n analysis of tlia ro,cords of individual trees in the various plots 
siinnnarized in the following tal')le, diseh^ses an interesting condition. 


VARIATION IN INDIVIDUAL TREES 


mot. 

Maximum True. 

Miniimim Tree. 

Range in No. of Wormy 
Fruit. 

No.'Fruit. 

Per cent 
WoriiD'. 

No. Fruit. 

Per cent 
Wormy. 


8,745 

.63 

2,507 

3.16 

30-111 


8,649 

fjn 

.iO 

226 

2.66 

6- 30 


2,298 

.61 

417 

2.64 

4- 29 


5,044 

.96 

3,002 

2.64 

36- 80 

5 .. 

5,137 

.49 

994 

1.50 

15- 61 


3,.821 

.70 

767 

2.74 

4- 23 


The niaximuin tree of a ])lot invariably produced the lowest or 
nearly the lowest percentage of wormy fruit, while the reverse was 
true of the ininiimini tree. It will be seen that the valuation in num¬ 
ber of wormy apples on the various trees wnas not very great, indicat¬ 
ing a fairly uniform degree of infestation. Were such to be true we 
wmiild expect a lower percentage, as showni by the figures for wormy 
fruit, on the heavily laden trees. A reference to the record of the 
plots as a whole shows practically no variation in the percentages of 
w'ormy fniit between th(^ more and the less productive plots. This 
may be due in part to the fact that the plots sprayed two and three 
times yielded less fruit than those receiving one application of poison 
™ the smaller yield offsetting in a iiK^asure tlie benefit derived from 
the second and third sprayings. 

It may be inferred from the above that irmisnally favoring condi¬ 
tions resulted in this somewhat anomalous showing. The first experi- 
men!;, that is, a singli? application with the Bordeaux and the Ver- 
inorel noxizles 'wm also trie<l at Kinderhook under different condi¬ 
tions, since the trees were older and, moreover, were in the vicinity 
of still older trees. Theme is every reason for believing that the 
codling moth was more abundant in this latter orchard than in the 
first named. Two plots were laid out in the same manner as ^at 
Pouglikeepsie and thoroughly sprayed. , One plot gave an average 
of 98.96 per ciurt of worm free fruit and the other of 98.27, .while* 
the cheek trees produced but 73.08 per cent of worm free fruit 
Owing to there* bring no engine available, for these latter experiments, 
and tlie diffieiilty of maintaining a suitable'pressure'by hand, ,the- 
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spraying was not as tliorongii as that at I^oiiglikecpsie. Tlift rosiilt is 
slicnvii in a slight lo'vvering in the percentage of perfect .fruit. 

A study of the wormy fruit gives some iiiten'sting data, siiKa' i1, 
was found on plots 1 to 3, that 10'% to 18.3()% of a, 11 the wormy 
apples were entered at the (*rid, an average of 147e end wotmiy. 
Similarly, in the case of plots 4 to 6, the variation was :from to 

12.50% or an average of 11,50% of (.md wornyy apph'S in the total 
infested. Comparing these percentages with the 69.37% end wormy 
of the infested apples on the tw^o check trees, it will be seen that the 
major proportion of the codling moth larvie destroyed, rmist hav(^ 
been killed in or about the blossom end because of the enornious 
reduction in the sprayed fruit of the number of end wormy apples. 
There is a slight percentage in this respect in favor of tiui coarse 
spray with the Bordeaux nozzles. Duplicate experiments in another 
orchard at Kinderliook gave 17.51% to 18.9% end wormy fruit on 
the sprayed trees, while on the check trees there were 37.28%) end 
wormy fruit. It is evident from the above that the spraying results 
in the maidved reduction in the percentage of end wormy fruit, and 
that this benefit is secured in large measure at least, without rt^gard 
to the amount of poison driven into the lower calyx cavity. 

The results given above would seem to justify, so far m the Hud¬ 
son Eiver is concerned, the belief that one thorough spraying with a 
Yermorel nozzle within a week or ten days after the blossoms fall, 
will result in protecting a very large percentage of the fruit from 
■codling moth injury. 


Me. Rumsey: I have a set of photographs with me showing th<‘ 
'final results of a test we made at the West Virginia AgricnIi.iira.I 
Experiment Station to determine the relative meri'ts of a, mist sr'iray 
and a' coarse, high pressure spray for the codling moth. Hehmi 
passing the pictures I will give some details of the cxperi'rnent. Fif!y« 
three Ben Davis trees were used in the work. Twenty-four 'wc^rt) 
sprayed four times with three pounds of arsenate of lead to fifty 
gallons of Bordeaux, using a ^WermoreP^ nozzle with a pressure of 
about one hundred pounds. The same number of trees were s'prayed 
once with one pound of arsenate of lead to fifty gallons of water, 
using'a Bordeauxnozzle, connected to the spray rod by an attacln 
ment bent at an angle of 45^ with a pressure of two hundred to two 
hundred and fifty pounds. The spray was applied just after the 
petals fell. To the trees which received four sprayings the last spray 
was applied July 21. Five trees of the same variety were. reserved 
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as Five i.n‘e,K wen* also soleetod IVoni each of tiie different 

!iN'‘tlio(!,s oi (npaiitieiil. The fruit froiu the fifteen trees was examined 
ahout (‘Very two w«H‘ks <luriuy;‘ tl,a‘ s(^a,sou, l)(,‘ginniiig wdtli the June 
4lr<({v -A r(‘eonl wa.s made of th(‘ wormy jvpples as to wdietlier the 
worms ('utered at^ lla* e.alyx, side or stem of the fruit. While the 
tt‘si was ]nad(' primarily a,uainst t]i(‘ codling* moth a record was also 
of fh(‘ (Mis'tMilio marked apples. 

dim p(‘r(H‘uta<»'(‘s marked <»n the ])hoto^'raphs are simply those 
ohtaiiKMl frotti tlie |dck(‘d. {‘ruit as s<m‘u in the pictures. AYhen we take 
into coiisid(‘ral ion ih(‘ dropped apples from the elieck trees, the per 
c(‘ni. of wormy and (uireulio marked fruit will, be increased as it may 
also he in th<‘ spray(‘d tna^s. Tiie average ])er cent of wormy and 
ciuandio markfsi rriiit as seen in tlie picture's is as follows: 

C!i(‘ck i r(M‘s: p(‘r (and, wormy, J(); p(‘r cent curciilio marked, 34. 

Wist spray: pin* (and, wormy, 8; pen* (iont crirenlio marked, 11. 

( !oars(( spray (liigh. prt'ssuri') : pen* eimt wormy, 2; per cent cur- 
inilio mark(‘d, 11. 

Mh. SANOMnsuN: Dodor Kelt’s riisults (mrrt^spond exactly with 
wha.t ! have stMnnaui in .N<ov Hampshire. 

I would like to know wiiat i.vsults he g‘ot from the use of the 
Ifriend :nozz]('. 1 wish theia* was sium^ wmy of using the word ‘Wer- 
inort'l,” as apphu'd lo the difbvrent forms of nozzlc'S, without using 
the one naimn 1 lhird{ we luul ladder refer it to the Committee on 
Nom(ni(‘1atnn\ and g(d'. a. nanu^ for tlm specdal kinds. It has been 
suggesttnl that this form <d" nozzles be calhal the "'‘Disc” type, which 
tenn stnnns worthy of a.doption. 

My (‘xperiiUKa* has b(‘en t hat, tla^ Friend is siiptunor to the old noz- 
zhx As rr^gards lh<‘ (lri,vi,ng sp,ray: 1 do !)clie\a3 that the dxiying 
spray- is suptwior in that yon can get the spra,y^ into the tree, and 
ged:: t'he fr-uit tnadm], wliiidi you (u-innot do with a mist spray. 

Mm Fm/r: I have ilu^ ven^v higlu'st r(‘spect for Professor Sander¬ 
son’s 0 |>inions, hut I must. 1fd<(‘ a dia,m('tri(mlly opposite position. I 
must say, from rny obs(*rva.tions, that you will have great difficulty 
in (mveriug tlui trec*s thorougldy with a driving spray. 

M‘k. BRAU(u:t,nR; first stmson that 1 used the Bordeaux nozzle 
my experience was iho sanu^ as Doctor PelFs; I was unable to cover 
the tren'^s thoroughly, wlum using a single nozzle. By using two nozzles 
the past sea,son with a. Y and a 45"^ crook, liaving the nozzles set so 
the two fan,-sliap(Hi sprays were parallel to each other and to the 
horizon, an cl at right angle to-, the extexision rod I was, able to'do very 
r> ' 
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satisfa,etory worJx. When the nozzles are |>ro|)(vr'ly set and the 
coarse spray is ns<xl tht‘ fails meet about four or live fe(‘t from the 
nozzles aJid at 200 pounds pressure jyiv(‘ a fine driviiru’ spray tluit 
ea„n be directed downward into the calyx (Uips and do very satisIfa'l-ory 
work, 

SKOK-ETAiiY BuROKStS: I wolihl snf»‘a;*est to the nuaiibers ihai; after 
they see the spraying deinonstiTition tomorrow^ tlu^y try’' a,n adapta¬ 
tion of the solid stream spray, as I believe it is the coming system 
for treating apple orchards. 


President Britton: The next papei* will be read by Prof. IP A. 
Cooley, Bozeman, Mont., entitled “Notes on the Ten-Lined Potato 
Beetle in MontanaP^ 

NOTES ON THE TEN-LINED POTATO BEETLE IN 

MONTANA 

By R. A. Cooley, Montana Agricnltimil College 

During the suinmen'* of 1907 and again in 1908 frequent observations 
were made on the life history of the ten-lined potato beetle in a, small 
patch of potatoes in the home garden at Bozeman, Montana, and the 
writer became conYineed that only one brood of larvie was p:roduc(gi 
The principal points in the life history were followed during })oth 
seasons, including the first appearance of the adults, the eggs on 
potato and on closely related wild plants, the development of th(‘ lar~ 
vm, their disappeaiTince for pupation and the subseqneid; appeanme<,^ 
of fresh adults. In both seasons the adults disa|)p(^a.r{‘d without 
depositing eggs for a second generation. 

It seemed desirable, howc^vor, to make cag(^ ex[a‘rim(mi,s, and 
accordingly adults were tnken into th(‘ :ins(.Kitary on 19, IllOli 

Our notes for this season, show that the first adult was ol)se/rv<H'l on 
eTiine 2. On June 7 adults were becoming plentiful and were mm 
on potatoes in the garden, and on June 13 eggs wc^rc Ix^ing laid plm:n 
tifully. The beetles taken on June 19 were tlnm clearly of the over¬ 
wintered brood. These beetles in the cages laid eggs promptly and 
plentifully. The first eggs hatched in thirteen days and, the larvm 
went into the earth on July 13. The first adults appeared on July 
30, and after feeding for a few days disappeared into the earth on 
August 13. 

Most of the' over-wintered females died after laying a few clusters 
nf eggs, hut one individualeontinued'to lay at frequent intervak 
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up to Sopteiiiber 1 , Avlien rio further attention was given to tlie cage» 
This female Avas alive and laying eggs nineteen days after adults 
reared iToni lier eggs had gone into the earth for the winter. This 
female would ea,t her own eggs Avhen food became scarce, and the 
larvte AYOiild <:‘at (‘ggs at any time. Observations out of doors carried 
on during three jaaius show that the beetles had practically all gone in¬ 
to the eaidh for the winter by August 27. The non-appearance of a 
second brood of larvm in Bozeman has thus been noted three years in 
succession. The elevation of Bozeman in the Gallatin Valley is 
4,800 feet; the latitude is about 46°. 

We hawc not made definite observations on the nninber of genera¬ 
tions per year in other parts of Montana, but it seems probable that 
in the lower valleys of the state Avliere the growing season is longer, 
the usual two broods will occur. 

This beetle is still spreading into new territory in Montana. It 
has been introduced into Flathead County only during the last fevr 
years. Its first appearance in other valleys in the state is still fresh 
in the memory of residents. On the testimony of early residents it is 
clearly an introduced species in the Gallatin Valley Avhich is east 
of the main divide of the Kocky Mountains. 

In the Gallatin Valley the species thrives in a wild state on Sola- 
mim triflorumj which is an abundant weed in unplowed fields. The 
adults migrate into potato fields from the surrounding native vege¬ 
tation in great numbers, and in one brood constitute a serious pest. 


PRESIDENT Beitton : I wish to State at this time that it was im¬ 
possible for Doctor Howard to be present at the meeting, in order to 
tell us about tlie parasite work which is being carried on in Massa¬ 
chusetts. The iiitrodiietion of the parasites and natural enemies of 
the Gipsy and Brown-Tail Moths is one of the largest experiments of 
the kind ever attempted. Doctor Howard, however, has authorized 
Mr. Fiske to make a statennent in relation to the progress of the work, 
and we will now be glad to hear from him. 

WORK WITH PARASITES OF THE GIPSY AND BROWN- 

TAIL MOTHS 

By W. P. Fibke, Bureau of Entomology 
[Withdrawn for puhlication elsewhere] 
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Prksidknt Britton: Mr. Jolm J. Davi?;, I.rrlijuia, JiL, will now 
present- liis paper, enlitlod; ''Insect NoPes from Illinois l!)09e’ 

INSECT NOTES FROM ILLINOIS FOR 1909 

By John Davis, Offhr nf (he Hlaie EnlonielogiHl, Urlxiua, Hi. 

Tlie following' notes arc^ taken, from observi'itions ()y writer, 
and, unless otherwise iiulicated, were made i.n and aljout Clii(m,R’o„ 

Insects o£ the Truck Farm and Vegetable Garden 

The eonimon asx)aragn>s-1)e(d,le {(JrioceriH asp<(ra(jt Jjinn.) is not 
very widely distributed, for it is known to octnir only in a cornpara- 
tiv(*ly small area northwest of the city. Where found, however, it is 
a, pest of great importance every year. 

The imported ca])l)age-worm (Fonlia mpat Seh.) was not so gen- 
eraliy destructive as in previous years, hut in restricted localities, and 
also in tlie west-central part of the stat(‘, thi‘ ero|) was a total failure 
because of it. 

The cabbage-maggot (Pegomyia brassiere Bouclie) is amujally a. 
pest of greatest importance; in fact, the growing of early caj>bag<*- 
and cauliflower has been almost entirely discontii.iued IxTainse of it. 
Midsummer and late cabbage is seldom noticeal)ly injured, nor are the 
cabbage j)lants often injured in. the seed-bed. Many of the. remedies 
which have been prox>osed by writers were tried, and only two gave 
favorable results, tliese being the tarred felt cards and. Inlhjhon;^ 
decoction, the latter proving tln^ more satisfactory. Apj)li(aitions of 
coTnrm*rcia,l ftn'tillzer are of mu(3]i valtun 

The cal)bag(^-aphis (Aphis brassi(u.e Limn) was net so gtonn'ally 
destnictiv(‘ this year as in previous y(s*irs, whim it lias imined large 
acreages of cal)!)ag(S. 

The striped cucnmherdx'eth^ {DiahroiUxt rillala h^ah.) is sildom 
a very impmhant pest, and when present it is usually readily com 
trolled by the use of some sim])h^ repellant, such as air-slacked, 
dust, land plaster, etc. This year no apprecial)](^ injury was done l)y 
this insect. 

The melon-aphis (xlp/ds gossypii Glov.) has never ])een destructive 
to eiircubits out-of-doors in the vicinity of Chicago, hut in wfist-ceutra,! 
Illinois it is usually one of the most important considerati(>ns in the 
growing of melons. This year, however, it was much hm common 
than in former years. Greenhouse cucumbers, a,n important product, 
are often badly injured by the melon-aphis, l)ut' whi^rc fumigation 
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witli liydroeyaiiie aeid gas or tobacco is, practiced, it seldom becomes 
troiiblesonic, 

Tlie s(i!iasli~bag‘ {A}iasa iri<ilis DeG.) was found destiuictive in a 
few Isolated localities, and in every instance tbe injured vines were 
near an out-building or other desirable hibernating quarters. More 
often the injury was to young cucumber plants in cold frames. 

The ficdde midge (Sciara incoHsians Fitch) is one of the most 
destructive liotliouse cucumber pests in northern Illinois. The mag¬ 
gots attaxdc the roots and stem of the plant, gnawing the tissue and 
eating into it. Attested plants may be recognized by a characteristic 
wilting, and by their slow growth, and unless treated they will soon 
die. Never have I foniid appr(‘cial)h* injury except wiiere fresh 
manure was ns(,'d. Tlu^ snseeplibility of various varieties is well 
shown in the plmtographs. Two varieties, Davis Perfect and a com¬ 
mon white spine, wame grown in the same range, the cultivation, 
planting, inanuring, etc., being identical. The Davis Perfect, a 
cross bcd",we(m a, wlut(‘ spines and English, was scarcely injured, and 
had large healthy folia,g(‘, while the common white spine wars practi¬ 
cally ruined. The rise of a soaponihed creosote preparation, applied 
at the base of tbe |)lant, proved of value, but further experiments 
should be made with it l)efore it can he recommended as a certain 
remedy, Nieoti.!ie extiaict and ‘demon oiP’ also proved beneficial. 
The -nm of old rather than fresh manure is certainly most com¬ 
mendable, 

Th(^ grtamhouse white-tly {Alciirodes vaporarioruni West.) and the 
red s|)idcr {Tdranpehiis hhnacuhifi(s Harv.) are alw^ays pests of cu¬ 
cumbers under glass in this sta,te. As is well known, tlie former 
can b(f controlled Ivy the proper nse of hydrocyanic acid gas, but the 
red spider, aft(‘r once g(‘tting a. good start, is not so easily dealt with. 
Nothing tliat we have tried has ijroven satisfactory, 

Horsoraxlisli wms injui’ed in (*.ertain l(»ealities by the horse-radish 
flea-beetle (PAi/Wo/rcA/, armoracifr Koeh\). 

Greenhouse lettuces was l)adly attacked by the variegated cutworm 
{PeridroYfia smicia IIbn.), and the European lettuce plant-louse 
(Macrodphmn laciuew Kalt.?). By poisoning the lettuce leaves and 
laying them on the bed before setting out the i)la'nts, injury by the 
cutworms was, in most cases, prevented. The plant-lice were easily 
controlled by the use of tobacco or hydrocyanic acid gas fumigation. 

The onion-maggot (Fhorhia'cepeiorum Meade), although doing 
much injury in several places, was not nearly so numerous as in 
years previous., 

^ Determined by C. A. Hart. 
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About mid-Angust, the onion thrips (Tlirips tahad Liiid.) was 
very abrmdant, and did nincli damage* to (Jiiions, and esp(‘eiaJly to the 
onions for seed. They attacked the s<H 3 d-pods ilii^ seiuls lifid 

hardened, and in many places the se(‘d c!‘op was a totaJ. failnne 

The Colorado potato-beetle (Leplinolarsa devc^nlinmia Say) was 
about a,s abundant as iisuaL The apple leafdiopper (Enipoiisca mnli 
LeBC, whieli was very destnietive to potatoes last yearr, wa,s a slight 
offender in 190'9. 

A new pest of the potato and other crops for this part of the state 
has made its appearance within the last few years, and this year it 
has spread over a much lai’ger tei^ritory, and has become a pest of 
prime importance. This insect is one of the wireworms {Luminius 
eonfus'us Lecd), and, according to onr observations in Cook County, 
differs from most wirewnrms in that it is most abundant and di^struc- 
tive in the higher parts of the infested ax^eas. Tliis species was found 
damaging potatoes, tomatoes, onions, cabbages, radi>shes, and swe(3t- 
corn. The English soil-fumigant, Apterite, which lias been highly 
recommended by one or two English entomologists, was tried, but 
without any noticeable benefit. 

Insects Injurious to Flowering Plants 

The com root-aphis (ApMs mmdi-radms Forbes) was not nearly : 
SO" destimctive to asters as last yeai’, but, neverth(d.ess, injury waS'"', 
reported from a few localities. 

"'In greenhouses, aphids were not especially abundant, except ;in„av 
few cases. Those which were found "doing noticeable damage were,"’' 
Mpzm 'penim Sul:«. on. carnations, Mmrosiphum flock, 

on easter lily and maidenhair ferns, and M. sunhorni Gill, and A.phu' 
Will,on chrysanthemum. 

The variegated cutworm (Peridroim saxicia Hbn.) was found daim.' 
aging greenhouse carnations, smilax, and AsparQ4pis phmtma. It is 
especially, fond of the tender young asparagus shoots. Our experi-* 
ments showed the poisoned bran mixture together with t'tie trap 
lantern' a very satisfactory remedy. Hand picking was useless in the 
asparagus houses. 

The greenhouse leaf-tyer {Phlyctmnia ferrugalis Hbn.) is another 
greenhouse insect which is with 'US every year,, attacking chrysan¬ 
themums,. It is of no importance on any other plant. Thu use of 
arsenate of lead, beginning when the plants are'Small, has given us 
satisfactory ""results. 

,, ;A,i)^termte0d,:hy G., A Hart - ■■ ' /f' "" 'f'';'', 




Plate 9 



Oiicimi1}ers showing susceptibility to Soiara attack. On the right is the common, white 
spined variety and on the left Davis perfect 





Plate 10 



Davis perfect cuouiiibers showing relative immunity from Soiara attack. Grown in 
same range as those illustrated on Plate 11 





OoiJimtm, wijitn, ctuniuilHTH Hhowiuf^ irijiuy by Sciam aitid grown in the, 

same mug (3 iw those, illastrab^d, ou Platti 10, Stmra was very abuiidant: iii tliese iicmses 
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^ Tlie soiitliern fern cutworm {Callopistria jlorklensis Giieii.) is an 
insect wliicii. kas only rt?cently made its appearance as a destructive 
p(\st of gn^eiilioiise ferns, especially the Boston ferns. It was first 
reported from Onari'n, III., in 1907, and since then it has required 
strict ■vigilance on the part of the Oiiarga florist and two other florists 
in Chicago to keep it from destroying their entire stock. Although 
only known to occur in these three greenhouses, in Illinois, it is a 
pest of much importance where found. This species was described in 
1852 by Guenee from a single male collected in Florida, and, so far as 
we have been able to learn, it was not reported again until this year 
in the Yearbook’ of the XJ. S. Depaidment of Agricultux*e for 1908, 
•where the Bureau of Entomology reports it as a destructive insect 
on ferns in A¥asiiington, D. C., greenhouses. Our experiments show 
the use of pyrethrum spray late in the afternoon or in the evening, 
together with the trap lantern, to be the best means of combating 
them. 

The onion thrips (Thrvps tabaci Lind.) is the most generally de¬ 
structive pest known to the Illinois florist, roses and carnations being 
seriously damaged. They are abundant every year, and especially 
so during the early and late summer months. Nicotine extracts are 
the most generally used and have given the best satisfaction. Clean 
cultivation in and around the green houses is of much value. Our 
experiments show the thrips to be most active on the outside of the 
buds early in the morning, consequently spraying or fumigating at 
that time of day is desirable. 

The greenhouse thrips {Heliotlirips limnorrhoidalis Bouch6) is 
only occasionally injurious. The past year it has been found damag¬ 
ing the Norfolk pine, smilax, and ealla lily. 

Annually for the past ten or twelve yeais the rose-midge {Neote- 
rata rhodophaga Coq.) has been the cause of thousands of dollars loss 
to several Chicago ros(^ growers. This insect is not so prevalent now 
as in former years, l)eeause most of the florists who were at one, time 
troubled with it have either discontinued growing roses' or have 
changed the crops grown in previously-infested ranges, ' In nther' 
words, those florists who are now troubled with this pest have been," 
growing roses continuously in those houses originally infested ,or in.' 
nearby houses. Where this species occurs it' is,' the most destnietive 
gre'enhouse peKSt known. Hydrocyanic acid ■'gas was thoroughly'tried, 
but it, was incff(active against;'the maggots at a' stren,gth' which:',would 
nO't',kill the plants. ' , ,,/ 

The,'cabbage pliitellaCurt.) has made its 
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appearaiiee ay a serioiiy fii*(‘eiil'Kmse pest, stock ami 'sweet 

alyssiiiiL 

Aiiotlier iimisual j^Tcenhonse .iiiscT't, which has reiawitly a[>|)c‘areth 
is the -<4'ar(ieii li(ai~li()f>per {[laifieuH vhlcri (iiurd). it atJ.aeks smilax, 
the oiil^" jj-Toeiiiioiisi^ plant foutul to Ixi a.ppreeiahJy daJiueaviL 

An interestiii^’ eereo])id {lyiUitnns spumunus^) was Tound vtvry 
abundant on greenlionse rust* stock which luid reciMitJy heeu iinporled 
from Europe. Inasmuch as this species had nevc'r lanm !iotic(‘d Ixdbiaj 
l»y us, it is probable that it was imported witli tiu^ slock. The white 
frothy nmsses [)rodiiced by the nyiiijdis w(U*e V(uy eoMspicmms ^)!i Hie 
imiuature rose buds and in the crokhes of the niori^ tiviubu* hraiU'lKcs, 


Insects Injuring Shade Trees and Ornamental Shrubs 

The bronze birch-borer {Agrilus anxiiis Gory) is barnd througliout 
the parks of (Jliicago, and is doing much ihinmge to the hindi trees. 
It has also becai espetdaiiy destructive in sc‘veral of tlic .nurs(uh\s. 

The imported poplar and willow curcniio (CryplorliifhcliuH lapaihi 
L.) was first found, s(‘veral years ago, in iln‘ south, part of tiie city. 
We now -have records of the occurrence of this insect in all parts of 
the city and in several nearby nurseries, wlnvre it; has betvn intriiiluced 
on stoedv from .nurseries in the east. Tt is a serious pest at iirissent — 
the most destiTictive of the many poplar insects — and is <,;ontiiuia’Hy 
spreading. 

Wluit is supposed to be the linden borer (Sapfmla vrstila Way) was 
found this fall doing mneh, damages in one of thi^ lju'ge ctmietmui’s. 
Only the Enropean lindens were attaciuHl, lint, all of tliese. liotli the 
ptsriiiaimnt phintings and the mu'seay stock, wen^ dying or dejui from 
its work. Adults have not yet heem l>r(.al and tin* idmility of the 
species i,s uncertain. 

Tlie, eorinis borer (Ohemi iripunvUtla Eab.) is found infesting 
much of file dogwood •plantings in tlu* pa.rk systmns. l^from a, hirge 
number of larva* e.xa.mined bust spring 44 p(.n* cent wera* found 'f)a..ra- 
sitized with an iehneumonid. 

Ranking in importance with the 'birch and poplar borevrs is a.n no* 
determined ninebark Ksc^siid borer^ 'wliicili has proven to be an im|)ortant 
pest of ninebark, Physocarpus opulPfoUus^ tliis shrub being one 
wdiieh is comnionly planted in the Cliicago parks. The borer usually 

^ Determined by Mr. C. A. Hart. 

- Since writing the iihovo Mr. C. A. Hart has determined those bred from 
ninebark and Conms as iScMa scitulw Harr, and those from Vii)unmm as 
Besia pictipes G. and R. 
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infests tiie iowcn* parts of the branches, but in some eases, especially" 
in la]*^n braneh(\s, they may be found three or four feet above the 
pToiuul. Tiu\v huiTow in tlio sapwood, often completely girdling the 
brancli. same sp(‘.cies has been bred by us the past year, from 
(Jorims and Vfbwniofn. 

A leaf-roller {E.rartenia pcrnmndanum- Clem.) did mueli damage 
to IdvijsocarpHs opidifoUu^ in some of the parks. It liil^ernates as a 
larva in folded Icaives, and is found in destructive numbers only in 
those pla(3es where the leaves are not raked up and destroyed. 

A second hcif-rollcr {Olethmiics liemidesma Zell.^) was found 
rpiite abundant in some of the nurseries attacking Spinm vaidiutteL 
The first brood did the most damage, a large per cent of the second 
brood being parasitized. 

Anotber insect wbieh was conspicuous as an enemy to S'pircea van- 
liuttei is the splnee sawfly (rrisUpliora hivittata Nort.^) It was 
common in several nurseries, and in one of them a lai'ge acreage of 
Spircea was l^cpt completely defoliated tlirougliout the year by" its 
ravages. Only in one park was it found, and here only in one clump 
of shrubbery, thus indicating that it has just been introduced there. 
I have been unable to find an.y record of the life histoiy or food habits 
of this species. The eggs are deposited along the edge of the leaf 
within the tissue, the insertion of the ovipositor being made at the 
edge of the leaf between the tissues. The larvie like other closely 
related species are voracious feedei’s. The adult larvm make their 
cocoons in the soil just beneath the surface. 

The second brood of tlu^ white-marked tusvsock-moth (Eemerocampa 
leuoosiigma S. & A.) was nearly^ as d(\struetive ^s last .year, when 
large numbers of trees in the parks and boulevards of Chicago were 
defoliated. The tussock-moth is b,y far tlie most common and de¬ 
structive leaf-eating insect in Illinois. 

The xiebra-eatcrpillar {Mam£-stra picia Harr.) was found defoliat¬ 
ing the cut-leaf elders in one park. It also damaged Tamarix and 
Hydrangea. 

In the parks, and especially along the boulevards, the large webs 
of the fall "web-worm {Ilyphantria cunea Dru.) were found. They 
were not abundant enough to be noticeably injurious, but the w^ebs 
gave the trees a most unsightly appearance, 

I have never found the spring canker-worm {Paleacrita vernata 
'Peek) common in Chicago, but in the vicinity of Big Bock, fifty miles 


Betermined by C. A.' Hart. 
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west, tliey have liecii very ahrmdaiit for th(‘ past tillage y(3ars. Many' 
fine old elms have already sueeumbed to its attacks. 

Apalela populi Rileys was nnusnaJl.v abiiadaiit in all pa,rts of tin* 
'City, ill some easens poplars beiu.n' defoliabn'l by tluoii. 

The red spider (Telranychufi himaculaius Ihirv.) was not so ahiin- 
ilaiit as last year, but iiovertlioless it was presimt in d(‘.sti*ue,tive iiuiin 
bers, especially on elm. Not only do the invested halves IxHmim* yel¬ 
low and sickly looking, but they also fall prematurely. 

The wooly aphis of the liawthorne (Sclmoneura crakegi Oiistl. ) was 
present, as nsiial, in very destructive numbers. It is found almost 
wholly^ on Cmferf/us crus-gallp and is abundant in all the parks. 

The scale insects are of much importance in Chicago, the two most 
prolitie and doKStruetive lieing the scurfy (CJtionaspu anivricana 
John.) and the oy^ster-shcll {hcpidosaphcH ulmi L.). Although tin* 
San Jose scale is present in Chicago, it multiplies very slowlyL and 
does not readily spread to noarliy trees and shrubs. Inasmiieh, as the 
■scale is prolific and destructive twenty miles outside of tlie city, it ap¬ 
pears probable that the reasons for its slow growth, and sp!*( 3 a,d within 
the city may be due to one or all of the following: F(3W birds are to be 
found in the city, and this lessens its chances of dispersal. The soot 
and smoke, which is ever present, in combination with moisture, forms 
acids, and this doubtless kills many individuals or weakens them so 
that they are uiia])le to survive the winter or it may retard their 
growth. Further, the shrubs and trees in the city are poorly nour¬ 
ished, and it is known that scale insects are less prolific, on such 
plants. 

Mb. Surface: The English sparrow is the chiivl* tnuisgressor in 
carryi,ng tlie San Jose scale in our state, and if it was abundani, 
in Chiea-go, I would suggest that it might be i’lie chief cause*, of the 
trouble. 

Me, ]5,EAUCXiiiiR: I am inclined to believe that th (3 slow sprcjui of 
the scale insects in Chicago is partly due to climatic conditions and, to 
the effect of the lake. ' In making observations on the time of liatcli- 
ing of the eggs of scale insects including tlm oyster-sliell smile, I found 
there was several days’ difference in the time of hatching of the eggs 
of the same species whether they were on trees close to tlie lake shore 
or whether fifty topne hundred yards back in the park. Where there 
is'Such^ a difference in so short a distance the lake must have a marked 
effect in checking reproduction and development and consequently 
the spread of the insect. 

Mb. Bavis: 'The San Jose scale is a very injiirioiis pest, near 
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Cliicag'O, and ea,iLses daiua^^'e in pIosp proximity to the lake, but seldom 
within the city, so I do not think the (diniate lias miieh to do with it. 

Mr. Sitkfagk: I would like to have one more word as regards the 
Kp'n.^ad of the San dose scale. It moves wdtli the wind, and in the 
orchards the wind shonid carry it more rapidly. That would be the 
reason for its spreading more rapidly in orchards and less rapidly in 
cities; aithoiigli in the latter it is also disseminated by the English 
■sparrow. 


The following papers, owing to the absence of the authors, were 
read by title: 


THE SEASON^S WORK ON ARSENICAL POISONING OF 

FRUIT TREES 

By E. D. Baxj;., E. G. Titus and J. E. Grkaves, UtaJi Expvnment Station, Logan 

As was suggestcui in a former paper^ by the senior author, the 
deterniination of the of arsenical spraying on the life of our 

fruit trees is a problem of immensij importance to the fruit interests 
of the country. The immediate solution of the problem is, however, 
of most vital importance to the wx^stern fruit growing sections as it 
is in these sections tliat the greatest amount of planting is no'iv being 
done, a planting that wmuld not be justified if the profits of orchard¬ 
ing are likely to lie curtailed as has been recently suggested.- 

It has, therefore, seemed advisable to present at this time a brief, 
preliminary repaid of th(' ixsults of the investigations carried on by 
the Utah Experilneut Station during the season of 1909, 

Work of the Season 

The s(*aHon work: consist<Hl of a study of the orchard and soil eon- 
ditimis in all of the principal apple producing sections west of the 
Rocky Moimtains, together with various field and laboratory experi¬ 
ments to d<d;erniin<i the elfeet of different strengths of arsenical eoni- 
poniids and different methods of application on plant growth. The. 
study of western fruit conditions was mainly preliminary in nature 
and was undertaken with ,a view of determining the actual extent of 
the injury and to discover, if possible, the most favorable locations 
for the inauguration of detailed experiments. The experiments un¬ 
dertaken wx3re,aLso largely preliminary in nature and for the purpose 

Jl Be. Bnto., 2, p. 143.,'im ■ 

AHetulden, Jl Be. BiUo., 2 ; p. 245, 10.09, '■ 
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of iiiappiiii^’ out tlu‘ problem and <lt‘ierminin,u* methods cii approa.elt 

No single line of investigation was earried on long enmigli or thor- 
oiigiily enough to warrant deiinite (*onelusioim from tliis liin^ ol evi- 
ileiiee alone. l\h(‘ results of tln^ dii‘feren;t lines undnriakcun liowrver, 
were in such eIos(‘ agremnenl. wdtk refereni'o to tiu* general priiuhples 
invidvi‘(!, tinit taken ingvther the re>snlt>s were very sigiufic-ant and 
seiuned to warrant this preliminary pnhlieation. 

It might be well to note in this eonneetion that on aiaujunt of tlie 
serious and lasting natiin^ of the pear blight iiijiuw t() the hirger 
|)ortion of tb(‘ pear orchards of tin* inter-numntain :r(*gio!u and the 
iiupossibility of separating this injury from that of otlu^r (oiuses, that 
tlu‘ inv(^stigation was o.onfinod to the pi’ohhmi as prasinttal in the 
apple ordiards. 

A Study of Western Orchard Regions 

lii tile investigation of orchard regions a study was math^ of tlu‘ 
more typical orchard soils esp(‘cially with rtdVr('nc(‘ to tlnhr alkali 
content and general se(3page conditions. Two or niort* of the (eldest 
and longest sprayed of the eoinmercdal orchards locafcHl, in (‘acli of 
the typical orchard regions were usiiariy chos(‘n and thoroughly iiives* 
tigated. On these orchards soil l)orings were made to ascei^tain depth 
of soil and distance to ground wmter and for chemical analysis. Sam¬ 
ples of surface soil were eolhicted to study the deposition of arst'iiie 
and samples of the trees taken to study its accumulation in the tiaa'S. 
In eaeli of the orchards, the nnmher of spra^yings afiplhal and the 
amount and kind of ])oisoii used weT(‘ ascaniaiiUHl wlnu’t^ possihlo. 
Thes(3 orchards werc^ taktm as repres(‘ntati\'«^s of the bidter ortdiard 
conditions. In each valley at tlui same time, an ati,ernpt. was made io 
ascendain thi3 phuavs where the gn*ai(‘st !oss(‘s of tr(H‘s wcua/ talxing 
place and the conditions under which tht?y (Kamrred wtnai invc^strn* 
gated. Owing to sickness, tin* ehtunieal invc'stigatirais of this part of 
the work have not been eompl(‘t(Hl and it is impossiblt^ at, this iim«3 
to give the detailed statement of the clumiical findings. 

It is liardiy necessary to call attention to tlu'* fact tliat ovcm nmler 
the most favorable environment there is an occasional loss o:f a tree 
through accident or individual weakness, and that even more fre¬ 
quently trees are permanently injured, especially in the region of the 
erowm, through the ordinary processes of orchard cultivation. 

The Pajaro Valley in Califoxmia is the principal apple shi,pping 
section of, that state. The soils are deep and Tange from loamy to 
heavy'adobe. No irrigation water is used and no indication of alkali 
or of seepage conditions could be found in the principal orchard dis- 
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tliet. Tlie oreiiard of Mr. 0. IT. Rogors of* Watsonville was clioseii 
for iiiv(\stigatioii as beitig tiu‘, oldest and longest sprayed of tlie coiii- 
iiiereiaJ oreliards. S’praying has been carried on in this valley for 
s<‘veii years and tlie avera,ge number of sprayings applied lias been 
about iniir. Nowlnu’e iu tlie valley was evidence seen of injury to 
the trees of any kind other than accidental. 

The Rogue River Valley of southern Oregon has a similar soil and 
uses very little irrigation w^ater. No traces of allcali were seen except 
for a very slight spot in the lowest portion of the valley and the 
scarcity of w^ater prevents the possibility of seepage conditions. The 
Burrell and Bear Creek orehards aiH.^ two of the oldest in the Medford 
district and have been sprayi^d for a number of years^ ever since spray¬ 
ing was iindertalven in thti valley. No injury could be found on any 
of the trees in these orehards or in any others examined except for 
the small alkali spot before mentioned, in which a few young Newtons 
that had never bcM^n spray(‘d, were? dying. 

In the Hood River Valley the soil is miieli lighter, consisting of 
volcanic ash., and little water is used, the orehardists depending very 
largely upon the excellence of their soil mulch, as they are compelled 
to do in the Rogue River Valley. No traces of alkali were seen in this 
valley and seepage is.almost unknown, being confined to small and 
isolated spots in which the eliaraciter of the injury is perfectly evi¬ 
dent. No injury that could in any w^ay be attributed to the effect 
of arsenic was found in this valley. Two of the oldest commercial 
orchards, those of Sears and Porter and of Chriss Dethman, were 
cxa:mined earefully. One? luid been sprayed for twelve years and the 
other for e.onsidi^raldy longer, both of them heavily, as is the usual 
maniKvr in liood Riven*, but without any apparent injury to the trees. 

The Wenatchee Valley in Washi,ngtoii is one of the younger 
orehard valb*ys, but is alrt^ady experi(nicing some trouble. In a num¬ 
ber of p]a,C(‘s tre(‘S wer<:‘ seen dying of apparently typical cases of 
eolhii* rot and often the last tree in the row, wiiere tlui water had been 
a„Ilowed to stand was found t(,) be. dying or dead. They suffered 
somewhat from sunseald om,^ season several years ago and the injury 
is still notieeaI)le on many of the'older trees, but wherever the trees 
were found to be dead or dying without showing the sunken area at 
the base, the evidence of excess of water, together with traces of alkali 
along the edges of the furrows where the water had stood, was always 
in evidence and where the collar rot condition was the most prevalent, 
brownish or whitish margins wex'e present along the irrigation fnrrow^s 
and these jireas' 'were quite damp'and. sticky ah The time'the writer 
visited this section. Mr. Z. A. Lanhan’s orchard ^ and that of Mr. P. 
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F. Holcomb are amcui^- tlie oldest of tlie typical eoinmerciaJ oreliards. 
and lia;ve been s|>ra.y(Hi ratlier licavily 'uiilii ix^ccnily, Tla^v d«i .not, 
liowever, sliow as iiincli indication of the Irajoblc as ina/liy el tlie 
ordiards wliicli liave been sj>ray(‘d b‘ss aiui ar(‘ lo<a,it(‘(i under less 
fa;vo]*abl«3 soil comlitioiis* 

The Yakima Valley is located on the Hnake JFvivr some distant* 
below 'Wenatchee and like its sister valley lias a variety oi: soils and 
a coiisideralde aniormt of hordpau and seepaKo lands. M\\ William 
Kicliards has sprayial his oreliard elev<m years, six or sevim times p(‘r 
year. Gibson Brothers, on similar soil, have been spraying* for tlie 
same length of time. These orchards are both, of them abov(‘ the 
‘danger of seepage and very slight traces of alkali were visibb* and as 
far as they were observed, the orchards hav(j not sutfercd in any way 
from their spraying. I\Ir. W. 1. IIiixtcibh‘'s ondiard wiiieli is on tlie 
higher lands of Knob ITill, was investigated and a white, imp(Mi(‘tra.l)le 
haixipan was encountered at about four f<.K,‘t, which seemed to bt‘ (diar- 
aeteristic of the soils of this region. The tribes in this secdJon showed 
no apparent injury luit on some of the older orchards tlu^ ieav<‘s were 
slightly yellow and the fruit small, indicating a lack of soil fertility. 
That it could not be due to any effect of the arsenic appli(*d was evi¬ 
dent from the fact that the same condition was observed on both, apple 
and peach orchards. At a little lower level than this a large nuinlH‘r 
of young trees just coining into bearing were observed to !)(‘ dead or 
dying. Most of the trees affected "were 8piteciib(‘rg\s, and many of 
them had never been sprayed. In every case, howevio*, the <lead 
trees were found on the lower sides of the orchards where the iiTiga,** 
tion Walter had been allowed to bank up against the roadway or ditch, 
bank. In many of thesis pbices tlie ground sliowtHl unmis1:akabl(‘ 
traces of alkali and t.ln? condition was apparently growing \\'-ors(‘ as 
the iiew('-r orchards showed only slight traex^s.of it. It seemed probable* 
that unless more care was used in liandiing tlie irrigation wider in 
the future, considerable areas would he injured in this way. 

A Ben Davis orchard was seen i,n 1;his s(’ction that had hmi irri¬ 
gated very late in the fall and as a result, almost iwcry trcK:^ luul 
wd,liter killed on the southwest side, the injury ex:tcnding in some 
eases even to the upper sides of the limbs extending toward the 
northeast. This was the most severe case of scalding that' lias been 
observed and was considered'to be caused by arsenical spraying until 
attention was called to the fact that every single tree was injured 
on the southwest side. 

The Payette-Boise .Valleys in Idaho are the largest apple pro¬ 
ducers ,and like other Snake Biver valleys, have con'siderable ainoun'te 



April, MO] 


KALL r-\Nl) OTinCItS; AUSr^XlCAL POLSONING 


191 


of liarc!i)aii at varying depths. These valleys are older than those in 
”tlie lower KSiiake Eivei^ district and the seepage eonditions have grown 
■worse from year to year -mdil mm large parts o't a, number of orchards, 
on the lower hiveJs, have been killed by alkaline ground water. On 
the higher levels tlie soil shows traces <')f alkali, bnt wdiere the drain¬ 
age is good no injury as yet has appeared on the trees. The orchards 
of Capt. J. I:L Shawliaii and of Bower and Hunter near Payette^, 
of Hon. Edgar Wilson at Meridian, and Judge. Fremont Woods near 
Boise, were stvidied as typical of the better class of orchard soils in 
these valleys. These orchards have all been heavily sprayed for a 
nain])er of years, representing the oldest of the commercial orchards 
ill their districts and those that have received the greatest amount of 
spraying and yet they showed no sign of any injury attributable to 
that cause. These orchards all show distinct traces of alkali and it 
would seem to be a favorable condition for arsenic injury, if suck 
occurs. 

In Utah a number of new orchards have been examined in which 
Ben Davis and Gano trees are dying of collar rot, the greater number 
of them, however, being cases occurring in family orchards and on 
town lots where no spraying has ever been done. In Mr. Lars Noi^d- 
ing’s orchard at Tlyrum, five Black Ben Davis trees, planted five years- 
ago, began to die this season. This was the first season that they had 
borne and only one of them was sprayed, and even at the time that 
the spray ivas applied, tlie characteristic darkened area with oozing 
sap was seen at the base of the trees. 

In the Grande Valley in Colorado a number of orchards pointed 
out as Ixiing typical cases of arsenical ])oisoning were examined, and 
in every (3ase exce|)t one, immistakable seep eonditio.ns were encoun¬ 
tered' within five to seven feet of tlu3 surface and in some cases even 
closer. M*r. F. T. Smii’.hfs orchard was typical of this class of orchards: 
and in thi,s case a, considera].)le area showed a decided burning of the 
leaves in the .^^^arly pai*t of tlie summer. Mr. Smith reported that upon 
exainiBatioiT,'''at that'time, he found'the soil to be very dry and free 
from seepage conditions to a depth of six feet. When, bored with a 
nine-foot augur later in the summer, the first six feet were found to 
be as dry as be,fore but before reaching the seventh foot, the augur 
sank of its own weight into a soft, sticky ooze^ that extended as far as 
the augur would reach. In another place in which a strip had died 
near one end of an orchard, a soil boring made at the same time, only 
proceeded a I,ittle over two feet before the augur could be pushed 
clear down to the handle in a material'similar to that-found before. 
Mr. M. P. Hickman/s orchard which was upon one of the higher mesas 



192 


JOURNAL Ob’’ ECONOMIC ENTOMOLOGY 


[VoL 3 


■aiul is elaiiiie.d by otlier investi^’ators to be. hve from alkali troiiblc'S, 
was the only (‘xeeption to the bndiii.« 4 ‘ of definite s(H'‘p cjoiidiiioiis aud 
even in this orcdmrd the second, ami third fool were found to be 
sandy and vcuy wet and at the ei^'hth toot auotlau' layer of \v«‘i saii<! 
was (‘iiccH'nii.ens]. AIour' t.he edi^’es of* this orchard the alkali showing 
was quit(* nnirked ami in an obli<|iH^ strip runniiri*' throuj^'h tht‘ orehard 
ill which most of the trees .had died, some of tlicnn with rat:li(*r typical 
'Collar rot eoiiditioiis, the sides of the irri<^‘a,tioii furrows showed iiii- 
iTiistakabie traces of alkali. It was also noticed that a. crop of weeds 
had spniipi>‘ up in the area where the trees wer(^ alteeted th<^ 

remaining’ portions of the orchard wme (jiiite bar(.G tlie euitivatiou 
having* been the same throughout, indicating that the rising groniui 
water had been sufficient to germinate s(‘eds in the affected areas. 

The orchard formerly owned by Dr. F. Ji. Smith, is one of the. 
oldest orchards in this valley and is kaaited on top of one of tin; fruit 
ridges. This orchard is twenty-thia^e years old and lias received one 
hundred and eight heavy sprayings, |)iu‘liaps the gnmt',est amount of 
arsenic that lias lieeii applied to any ondiard in f.his wi\si:ei,Ti country. 
As .Doctor Smith I’elates, he sprayed nntil the water riiii down 
trei\s and saturated the bands, soaking the ground. For five years 
lie used the Kedzie formula double strength and sprayed sevtfu. times 
a season. The or(3hard shows no indication of having been injured in 
any ivay by this excessive amount of spraying. This amount of 
poison is far more than would be necessary to protect a ti'cc fm* its 
entire life under present methods of application. There is no vsigu 
of alkali in any part of this orchard, lying as it does on tlio cn‘st of a 
narrow ridge, and in this orchard thvre simuus to lie flic id(*a! condi¬ 
tio,r.i .for testing the possible (‘fleet of arsenic wlum rnH‘ from tJie 
contaminating influence of alkaline waters, and as yet IIkum' is no 
evi<lmic(:‘ of injury. In fact, tlie orchard is in a. i‘<miarkal)ly liealtliy 
condition with th(‘ e,xcoption of one tree wliieh is su])j<‘ct to ov(‘rflo\v 
from a. iu*a.rby ditch. 

In the Delta-Montrose District a .number of ori^hards wliicli were 
pointed out as being affected by arsenical. poisoni.ng, wiw. studied. 
Nearly all of the orchards of this section are located upon liigli mesa 
lands. The soils on the surface are usually, fertile but vary consid¬ 
erably in, depth. On boring, the soil augur usually encounters a cal¬ 
careous Ixardpan, or 'ffiiarF' layer, as it is called, at from eighteen 
inches to three or more feet from the surface. This layer, iS' from 
one to two feet in thickness and is often penetrated by the roots of 
the trees. Throughout this entire district the Jonathan apples, are 
more or less affected and in smhe orchards a considerable number' have 
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died Mr. L. W. Sweitzer’s orchard, near Delta^, presents a typical 
ease of this kind. The Jonathans are becoming affected in small 
groups^ while the blocks of Winesap^ Gano and Black Twig are ap¬ 
parently uninjured. Upon examining the soil in the places where the 
Jonathans were^ dying, it was found that in every case the marl was 
near the surface in these areas, so near that oftentimes it would be 
pulled up with the roots of the trees. As has been noted by previous 
writers'*^ wdien laige limbs are sawed off' from affected trees, they eon- 
time to bleiHl and deposit large masses of calcareous material. It is 
possible that the excess of this material in the sap is the cause of the 
trouble, but whatever it is, the Jonathan seems to be practically the 
only tree that is affected in this region, the Ganos in this same orchard' 
being very healthy. Located as these orchards are on rather high 
and well drained mesa land, there is little trouble from alkali or 
seepage. The ^slienfeiter orchard near Montrose is located upon a 
mesa in which this marly layer is particularly close to the surface and 
here the condition of the trees suggests a lack of fertility in the soil. 
This condition # apparent in this particular orchard before it 
came into bearing, and, therefore, before sprays were applied. This 
condition haa:cbeen referred to as systemic arsenical poisoning. 

Summary of Orchard Investigations: It will be seen from the 
above descriptions that in the regions like the Pajaro Valley, the 
Rogue JUver,and Hood River Valleys, where little or no irrigation 
water is used,' and where if anything the orchards, suffer from lack 
of water, and the soils are comparatively free from alkali, the troubles 
under consideration arc entirely unkno-wn. 

That in every district in which the alkali is present in sufficient 
amounts to appear oil the surface and where wmter is sufficiently 
abundant to''cause seepage in the lower districts, that more or less 
of these root rot or collar rCt conditions occur. In bad eases of seep¬ 
age whole orchards are stiucken within a year or two, oftentimes after 
they’ have a niimlier' of heavy crops. This may be due to a 

gradual risft Mthe'ground %ater, or to the gradual extension dovni- 
ward of the ®ms of'the trees. In milder cases, only here and there a 
tree is affiac^^ftnd'these often linger along for a number of years, 
sometimes itt/^Mry year, partially recovering, only to. be stricken 
again in a Ifv-fhere is any perceptible slope to the ground 

the trouble yfl®usually be more marked on the lower end of the 
irrigation Where alkali is evidently the cause of the death 

of the trees, noj^riety seems to be'exempt, all being equally'affected. 

AHea'dden. Sta. 'Bull. 131, p.' 25, ’OS. ^ 

- ' 6 ' ' ' , , " ' ' ' ' '' ' ' ; 
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In a number of the higber rallej's of lltali in whicli there is very 
little trace of alkali but where oftentimes the ground water is close 
to the surface, the apple trees of the Ben 'Davis and Gano varieties 
suffer from a condition which is commonly known as “collar rot.” 
These trees often linger along for many years, new areas at tlie 
crown dying and then gradually healing over, as the tree reeovei-s, 
only to die in a new or larger area at a later date. This trouble 
seems to be almost exelnsively confined to the Ben Davia-Gano type 
of tree and is occasionally met with throughout most of the apple 
growing regions. The real cause of this condition is still in doubt. 
It is usually first noticed just above the surface of the ground as a 
darkened area of bark which often exudes a few drops of a dai’k- 
colored, gummy liquid -which later dries, and as the tree grows, this 
spot becomes a sunken area from --lyhieh the bark gradually rots .away. 

The Grande Yalley offers by far the worst ease (if seepage injury 
to be found in the western country. As the w'atef has been, taken 
out onto the upper lands, the lower ones have gradually been destroyed 
by the rising water. Hundreds of acres of orchard ha've already 
died and been removed and hundreds more are. now more or less 
affected. Here, as everywhere else, the alkali condition is no respecter 
of variety or age. Every kind of a tree that occurs in'the paih of 
the seepage areas is killed and many young orchards .hf 'only one or 
two years’ growth are dying. In fact, during the pa§t season more 
trees under tlie bearing age were killed than were those above that 
age. It has been claimed that the higher regions, especially the 
mesas, were above the possibility of seepage, but this season has 
abundantly demonstrated that even these regions are not entirely 
exempt, as yearling trees on soil which has never grown apples before 
were killed in considerable numbers by white alkali , within a few 
rods of the top of one of the best fruit ridges, as is shown iu an 
accompanying photograph. With tibis pjetnre in minS it is easy to 
,see how it would be possible for trees t<J_,bO killed any 

of the adjoining xnesas of similar elet^^^b, &ad. 

probably is, a small amount of the (}ol]|jjr in 

Utah, present, on some, of these higher and 

Gano ,,,in- certain sections seem to suffer yijrioties. 

But it seems a rather peculiar logic to reasIS] Aitt p^flPW^ties are 
dying from arsenical poisoning,, ha a vaUef^.'^hei^h Jonathans are 
scarcely affected, and in the case -of the very 'ftia:t'4'wy to 'account 
for the death, of a large UTOnher of J(»athan8 by al^nieal poisoning 
where Ben Davis and Gano are not affected. 
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A Tiewin Doctor Smith *s orchard. This is one of the oldest in the Grand Valley and has probably received more spray than any otlier 

orchard in the west 




Alkali killing young trees within a tew rods of the top of a fruit ridge. Doctor Smith’s orchard in the background 




Alkali spots in alfalfa showing the spotted character of the Grand Valley soil 




Doctor Miller's oroliard at Austin above Delta, a typical mesa orchard and one of the most uniform seen in both stand and growth of trees 
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Experimental Results 

It' lias been ela lined tliat the greatest injury to tlie trees from tke 
application of arsenieals was throngii tkeir corrosive action in de¬ 
stroying tlic bark at tlie base of tln^ trees. In order to test tills ex¬ 
perimentally as well as the possibility of the tree absorbing sufficient 
free arsenic through its roots to cause systemic poisoning, varying 
strengths of spraying compounds were applied to different Ben Davis 
trees. One set of trees received as much lead arsenate as would be re¬ 
quired to protect them for ten years; another set for twenty years, and 
still another set ivith the amount required to protect trees for forty 
years. This would be approximately the amount ap|)lied to a tree 
during its entire life, as there are several years in which no sprays are 
applied a,t the beginning, and an occasional year in wliich there is no 
fruit and therefore no application of spraying material. All of the 
trees matured their fruit in perfect slmpe and even in the case of the 
heaviest application, the leaves w-ere not seriously burned. The 
material was applied in the form of a spray with sufficient water so 
that it ran down the limbs and trunk in streams and dripped off from 
every part of the tree on to the ground to such an extent that, while 
the tree was wdiitened, and remained so all summer, the ground under 
the entire head of the tree was so saturated with the arsenic as to 
appear mouldy white to a depth of three or four inches. All of this 
poison was applied at the regular spraying time in the spring and the 
trees were irrigated in tlu^ normal manner during the season. An 
examination made in the fall disclosed no apparent injury to the bark 
of the trcies at the crown and the roots near the surface had a normal 
healthy appearaneex Part of these applications were made where 
there were wecxls, alfalfa, and strawberries beneath the trees, and even 
with the heaviest applications no injury was observed upon the 
vegetation. 

It will be necessary, of course, to continue this experiment for a 
number of years before any definite conclusions can be drawn, but 
it would seem, that if the arsenic in the soil is freed in sufficient quan¬ 
tities from a few years’ spraying to seriously injure or kill a tree, 
that enough arsenic would be freed in one year under like conditions 
from the excessive amount applied in this case to show some injury.- 

In order to further test the corrosive action of the arsenical com¬ 
pounds, the' various spraying mixtures were applied directly to the 
bark of medium sized limbs of bearing trees, and maintained in con¬ 
tact with these limbs ior a period of ■ forty-five days during the latter 
part'uf,the. gtrowing 'season'. . These experiments will be repeateden a 
much iargeri':scale the coming season'audit, will, of course, be neces- 
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,sary to study tlie effect for several years before it will be possible to 
give positive results. 

Eacli spraying solution was applied in three strengths, double the 
normal, ten times and twenty times the normal streiigtli. fflie dr)i!ble 
strength arsenate of lead produced no effect on the liiiil). The limbs 
upon which the two higher strengths of this solution were applied, 
showed a very slight burning on a few of the leaves soon afterwarils, 
but the injury did not increase through tlie season. 

The Ked^ie arsenate showed no injury in any of the three strengths 
used. 

Paris green in double strength showed no injury at all. tmi 

and twenty times normal strength caused a slight burning along the 
edges of the leaves. 

A soluble arsenate (sodium arsenate) was also applied in three 
strengths, one-twentieth, the same amount, and twice as much as there 
would be of insoluble arsenic applied in the form of lead arsenate in 
a year of normal spraying. The two weaker strengths showed no 
injury at all. The double strength produced a ])rowi}ing of a few 
leaves early in the experiment hut this did not increase and never 
became at all serious. 

The above summary of the first year's work is, of course, in no 
sense conclusive but it would seem to indicate that the bark of an 
apple tree is not seriously affected by the normal spraying solutions 
even where they remain in contact with it for considerable times. 
The fact that the W'eaker strengths of the soluble arsenate produced 
no apparent injury is also quite suggestive because if the spraying 
solutions should fall into an alkaline soil at the base of the tr(Mi it 
is not likely that there 'would l)e more arsenic set free in a. si'rigle 
season than was applied directly to the tree in this cjiscg a-ud i-limm- 
fore, if injury should be produced under the latter condit.ion, some 
other factor 'would be necessary to account for the condition, oilier 
than the arsenic alone. And as alkali has killed thousands of 'i.rees 
wdiere no arsenical sprays have ever been applied, it would seem 
natural to infer that the death of the trees, even where both sub¬ 
stances were present, might be due, in a large m,eas'ure at least, to 
the alkaline factor. 

A number of other experiments have been carried on, such as 
'growing various crops in soil taken from around the base of trees 
said to have died from arsenical poisoning; growing crops in soils 
in wdiich large amounts of the different spraying solutions have been 
mixed, etc. Up to the present time, all of the results tend to confirm 
fhe conelusious drawn in ftie cases cited 'above. , 
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Tlie clieiiiieal exammation of the orchard soils and of the trees 
for alkali and arsenic have not been completed, but the results so 
far are almost uniform in showing- very small amounts of arsenic in 
the trees, from soils that are low in alkali, wMle all examinations so 
far in which a comparatively large amount of arsenic was found in 
the trees, have been from localities in which the alkali was so abun¬ 
dant 'in the soil as to be in itself a menace to orcharding. 

Conclusion 

While no definite conclusions can he drawn from these preliminary 
investigations as has already been suggested, it would appear that the 
injury to the apple trees in the western country may have a number 
of different causes. The evidence that alkaline ^seepage alone is suf¬ 
ficient to cause the death of fruit trees seems to be conclusive. The 
fact that the only places in which Jonathan trees are found to be 
dying in any numbers, where other trees similarly situated are not, 
are on areas underlaid with marl, suggests very strongly that there 
is some relation between that condition and the death of this variety 
of trees. The loss of a number of trees that have not been sprayed, 
in different sections where the alkali is apparently not present in suf¬ 
ficient quantities to be the killing agent, and the further fact that 
only tile Ben Davis-Gano type are killed under such circumstances, 
indicates that we have a further factor to be considered, which we 
are at present calling ‘^collar rot.’’ That free arsenic if present in 
sufficient quantity will kill fruit trees has never been questioned, but 
the fact that all over the country the orchards which are located on 
suitable soils free from the other conditions mentioned, are showing 
no injury even where heavily sprayed for long periods of time, would 
seem to warrant the eoiielusion that has been previously stated by the 
senior author, tlmt arsenical poisoning cannot be the primary cause 
of the death of the greater portions of our fruit trees. That where 
alkali is present in any quantity it is probable that the arsenic of the 
spraying solutions will be set free and will assist in the injury to the 
trees, but the question whether the alkali would be strong enough in 
this case to destroy the orchard within a few years without the other 
factor, is a problem yet to be solved. 
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NOTES ON ‘‘CIGARETTE BEETLE^^ 

By P. H. HKUTZCMi, Ijewishurg, P«. 

"Peiiiaps the name cigarette beetle carries a wrong .meaning to the 
average tobacco dealer and layman^ as the name may suggest that 
the insect is associated only with cigarettes. Hence some tobacco 
dealers pay very little attention to it, inasiiincli as they have no 
cigarettes. But since leaf tobacco suffers the greatest loss, it would 
be more approxiriate to call it “tobacco beetle/’ 

Although the insect has been found feeding in various drugs and 
food, the fact remains that in this country, it is most conspicuous on 
account of the great injur^.’^ and destruction to all forms of cured 
tobacco, such as leaf tobacco as well as manufactured tobacco in the 
shape of plug, snuff, cigarettes and cigars. 

The beetle is less than one tenth of an inch long. Its color is 
brown and on that account it is not readily seen while on tobacco. 
The injury is mostly done by the larvae which are worm-like grubs. 
But also adult beetles harm tobacco by eating their way out, thus 
leaving a hole about the size of a pin head. In ease of cigars the 
eggs are usually wrapped in along with the tobacco while the cigars 
are being made. The egg then hatches in about ten days. Then the 
young larvse eat through the tobacco including the wrapper. They 
often follow the veins of the leaf. One grub may thus make a number 
of perforations in its meandering course. 

Several packers have declared to the writer tha,t the insects can 
tell the difference between a good and an inferior quality of tobacco, 
and that they invaxiably choose to work in a good qiuility, such as 
expensive wrappers. Of course, this must be considered as a matter 
of chance and then, too, their work is sooner discovered in such 
tobacco. 

The tobacco dealer has to consider it as a serious pest, however. 
Its presence in his establishment may mean thousands of dollars’ loss 
and in addition may injure his trade, which is, perhaps, even a greater 
loss. Therefore, it is to his interest as well as to the tobacco industry 
that his place and other houses nearby should be as free from the pest 
as possible. It must be remembered that the beetle is a most-rapid 
breeder under favorable circumstances, and that it is found in all 
states in the Union, wherever tobacco is handled or stored. During 
the past summer it was unusually abundant. The 'Bureau of Ento¬ 
mology of Washington, D. 0., has received more inquiries this season 
from various'sections than, it has'for some time. The above bureau 
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lias taken steps to gather more definite statistics as to the extent of 
damage and distribution,. In buildings heated during the winteig 
and ill warm climateSj it may breed the entire year. In a cold build-' 
iiig they are inactive. In the latitude of Pennsylvania there are two 
broods running into eacli other, but the adult beetles are most abun¬ 
dant during tbe middle of June and again the middle of September. 

The real proposition and question is how to get rid of it. A small 
quantity of tobacco may be readily and satisfactorily fumigated. But 
a large warehouse full is a different proposition. Especially so when 
the house is not of a very tight nature or when the eases are stored 
four or five rows deep and three or four layers on top of each other. 
Under such conditions it is impossible to fumigate successfully, since 
the gas could not readily reach the interior and lowermost cases. A 
packer will ask, will not the gas deteriorate the tobacco by bleaching 
it or imparting an odor? Will fumigation really kill the insects? 
During iny summer’s work, it was necessary in each instance to try a 
few cases in a sample room to show the merits of the work. In each 
instance the owners were pleased. As to the success of fumigation 
with hydrocyanic acid gas for the cigarette beetle, entomologists are 
somewhat divided, yet most see in it the .most practicable remedy. 
This paper is based on the result of its use. It must be remembered 
that tobacco is one of the most difficult products to fumigate because 
the leaves pressed tightly against each other and the whole mass 
packed and pressed into the case forms an almost impenetrable mass. 
Fortunately most of the insects are on the outer portions of the case 
and cvspec'ially at .tlie butt end of the tied hands or bundles. It is 
there that they can gain the best entrance both into the case and into 
tlie tobacco. Most of the injurj^ is done from the butt end in for 
about ten inches. The interior of the case, where the leaves are the 
most. valuable, is usually free from insects. They eat inwards along 
and even through the ribs, piercing the leafy part at random. The 
gas may'follow them in their channels. However, in order to do so a 
large amount of gas is necessary and a long time is required for it 
to penetrate. 

Hydrocyanic acid gas gave most excellent results this summer. Yet 
it was by b,o means perfect. The ordinary directions and precautions 
for fumigating were followed. The formula per 1,000 eii. ft. of room 
space was 12 ounces ■ of potassium cyanide, 20 ounces of sulphuric 
acid (liquid measure) and 40 ounces of water. The building is in 
very good condition, being as nearly-gas tight as is to be expected. 
The gas was allowed to net over twenty-four-hours. There‘was -a two- 
foot aisle between the cases, but, they 'were three cases -high.' . The 
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lower row rested on scantling. Eacli ease was opened by loosening 
tlie middle board a,t each end, tliat is, along the aisles, w-liicli cmd, 
fortunately^ was the l)ntt end. We think that siieli an arnuigv.ineiit 
ami tile opening of cases is very important for suci'.ossful rumigatioiL 

Tile lirst fumigation took place on July 10th. The bulk ol: tlie iirst 
brood had matured by this date. The beetles were numerous a,.rid 
active, flying about the room, collecting at the windows, crawling over 
the cases and laying eggs on the tobacco. A great inaiiy had died a 
natural death before, since many dead ones were found on the window 
sills and floor. No doubt many of these had previously laid their 
eggs. Probably the building should have been fumigated two weeks 
before so as to prevent egg laying. The gas killed practically all 
adults, piipm, and larvan Although a few in each stage were found 
alive in protected places in the inteinor of cases, but only a few. A 
few adults were found at the windows immediately after ventilating 
the rooms. These no doubt were stragglers who had left the building 
and returned again or they may have come from some other house. 
The wdndows from now'- on were kept closed to keep outside beetles 
out. Ply paper was used liberally on the window sills and window 
sashes to catch stray beetles, who w-ere usually attracted to the light. 
This proved to be useful. The most important floor was fumigated 
four weeks after the first fumigation. The entire building was fumi¬ 
gated to catch the second brood during the second week in September. 
After this last fumigation there was relief from the pest. Workmen 
say they have not seen any adults since. However, at this writing 
(December), a few larvm have been found after careful searcliing. 

Let us now see the fate of another house which was not fumigated. 

■ During the middle of September the second brood was at its heighk 
Beetles were evident by great numbers crawling over cases of tobacco, 
in tobacco, at the windows and flying about wholesale. Tlury wt‘re 
most active about dusk. Although this house was not funiigat-ed 
they fought the insects wflth great vigor, using some novel mctliods, 
which helped much to keep the pest dowm. As has been mentioned 
before, the beetles are most active during the evening and since they 
are attracted by light, advantage was taken of these factors. A 
number of frames were arranged and lined with fly paper, placing a 
light in the middle, for the night, to attract the beetles. This was kept 
up during the bad season. Ply paper was tacked against eases and 
freely suspended from beams. The papers were changed as soon as 
they were covered with insects. ■ 

Another method that deserves attention is tliat of a suction ar¬ 
rangement. An, nlectric,,motor was fastened to a force suction, 



April, 10] 


IIEKTZrXi : “(’KIAKETTE BEETLE'* 


201 


iiiaeliiiie. A large funnel from two to six feet in diameter was at¬ 
tached to the suction niachine by means of a hose. The machine 
contained a fan or liellows which was run by the motor. Lights 
were fastened to the rini of the funnel. "When the current was 
started, the fan cairsed a strong suction, drawing* in dust and insects 
from the funnel end, while the insects were blown out at the other 
end into a screen cage, which was attached to the receiving end. The 
size of the funnel depends on the power of the motor. The funnel 
may be shifted to cover more space. The entire apparatus may be 
mounted on a truck and moved by one man while another man shifts 
the funnel while the apparatus is moved along a row of eases. A 
funnel six feet in diameter, with sufficient power, will draw insects 
into it over an area of twelve to fifteen feet. By this method two 
persons have gathered over a pint of beetles in a single night. The 
method no doubt is a great help in keeping the numbers down, but 
it does not get at the root. It gives many beetles a chance to mate and 
lay eggs before they are captured. It is not thorough enough and only 
a part can be partly treated at a time. It may also be added that it 
is rather an expensive process, especially when electric lights are 
used. The method was used because the proprietors feared that 
fumigation would deteriorate the quality of tobacco. Comparing the 
above and fumigation, we must say that the results are decidedly con¬ 
spicuous and in favor of fumigation. Although the latter costs more, 
it is very much more satisfactory. In the fumigated house practically 
no beetles were evident after the middle of September, while the 
other house was full of beetles until cold weather set in. The tobacco 
was also full of worms or larvm. 

One paclum had intended to keep his tobacco at a low temperature 
of about 40°P\ Since the larvm are dormant in cold weather, it -was 
thonglit that tii(\y could be starved. In (n*der to do this it would have 
been necessary to ecpiip the building with ammonia pipes. But when 
a contractor stated it would cost about $15,000 to $20,000 to simply 
install the plant, not counting running expenses, the plan was aban¬ 
doned, especially so because the plan would have only been aim 
experiment. 

Steaming tobacco in the sweat room is sufficient to kill the pest in 
all stages. It ought to be kept in the room for two or three weeks 
at a temperature of about 120^^ to 140°P. Tobacco thus treated is 
free from the pest until reinfested. If the egg is not killed outright, 
its hatching is hastened and the young larva is then readily killed. 
EggS' nonnally hatch, in,,about ■ ten days. ^ Unfortunately if tobacco 
is ^ thus treated it^ may become reinfested ^ during summer, the eggs 
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being* laid by stray beetles, if the tobacco is exposed during tlie iiiaiin- 
facture of cigfirs. In oixier to guard against tills, cigars before halv¬ 
ing the facJ’ory should 'be fumigated thoroughly in a sitmll room willi 
HCN, llieii aired and packed. This would not cost much but it 
would practically insure the manufacturers business. 

The writer knows several parties, who turn out eiga.rs tlia.t are 
free from the pest, although the tobacco was formerly infested. But 
by steaming the tobacco the pest was killed and then the toliaceo is 
manufactured in a different town where there are no insects to 
reinfest. 

If a single beneficial suggestion has been given or if the paper will 
induce some one to rid their house of the cigai*ette beetle by means 
•of li C N, or otherwise, the writer feels that the paper has not been 
in vain. 

For a fuller account of the cigarette beetle the reader is advised 
to consult Farmers^ Bulletin No. 120 of the TJ. S. Department of 
Agriculture. 


STUDIES OF THE DEVELOPMENT OF EUPELMUS 
ALLYNII FRENCH AND STICTONOTUS ISOSOMATUS 
RILEY ' 

By E. O. G. Kelly, Bureaic of Entomology 

These two valuable parasites have been known to science and ento¬ 
mologists for about twenty-eight years. In 1881 and 1882, Prof. 
G. II. French reared adults of what is known as Eupelmtis iiUynii 
from wheat straw and deseidbed the insect as Isosoma alhjniL Pro¬ 
fessor French and Dr, C. V, Riley discovered that tlie insect was 
parasitic on Isosoma grande and that it did not belong to the genus 
Isosoma, Doctor Riley decided that the species belonged, to the gt.miis 
Enpelnms and it still remains Enpehnus alhjnii. 

During this same winter of 1882, Doctor Riley reared and d( 3 - 
scribed adults of Stictonotus isosomaiis parasitic on Isosoma grande. 

Doctor Riley, Doctor Forbes, Professor French, Professor Webster 
and many other students of insects affecting cereal and forage crops 
have reared these parasites from the straw; and considerable has been 
written regarding their economic importance, but the larval habits 
have not heretofore been described- 

' The females of these two species have rather long pointed oviposi¬ 
tors with which they readily pierce the hard straw containing 
,soma sp., and puparium of the Hessian, fly- ' The females pmt'their 
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eggs into tlie cells of Isosoma larvaB, but not always on the larva itself; 
and inside tbe piiparium of the Hessian fly, but, again, not into tlie 
larva. 

Life History. During the early fall the egg hatches in three to 
six days, after deposition the tiny larva attaches itself to the host 
larva and sucks its life blood; they do not eonsuine the skin of the 
host. The laiwue reach maturity in six to fifteen days and pupate in 
the Isosonia cell within the strawg and within the pupariiim of the 
Hessian fly. The pupce are naked in both species. The pupal period 
ranges from seven to t\velve days. 

Eu'pelmus allynii hibernates in both the larval and pupal stages. 
Stictonotiis isosomatus hibernates as pupa. Both species are found 
in cells of Isosonia sp. and in pupariie of Hessian fly at this date 
(November 26, 1909). There were two distinct broods this year — 
one in early summer, the other in fall. 

Descriptions, The eggs of the two species are quite different; 
that of Ewpelmus is whitish in color and pedicellate. The bull) is 
elliptical in form, about .25 mm. in length and .12 mm. in width; the 
pedicel is slender, of uniform diameter and nearly as long as the 
bulb. The egg of SHcionotus is whitish in color, elliptical in form 
and about .3 mm. long and .12 mui. in width. 

The larvas of the two species, though quite similar when viewed 
without the aid of a magnifier, magnified they present some striking 
differences. Eupehmis larvae have four distinct row^s of bristles on 
the body, each segment having two dorsal and two ventral; the head 
bears two tiny brown mandibles; they vary in size from 2 to 4 min. 
in length. Sticlonotus larv® are more cylindrical, have no bristles 
and no inandibl.es; they ariv2 to 4 nmi. in length. Both species are 
yellowish, whit(3 in color. 

The piipjB arc quite different, Etipelmtis being black with light 
rings on the abdomen, while SHcionotus has a dark thorax and yel¬ 
lowish abdomen. 

A very interesting feature of parasitism presented itself while 
these studies were in progress. Etipelmus allynii law® were found 
attached to pup® of Stictonotiis isosomatis and reared to adult; and 
SUciO'notiis isosomatis larv® were found attached to pup® of 
Eupelmm allynii and reared to adult. Parasitic larv® were found 
attached to parasitic larv® whose identity could not be determined 
because of mutilation or because of the desire of the writer to rear 
the secondary parasite. However, both species were reared from 
these larv®, the host not being determined. In several instances ter¬ 
tiary parasites were found but failed to mature. ' 
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Some imdeteriiiiried secondary parasites \ve]*(^ reared, from tlie larv« 
of both .E‘Upoh}ivs ajul Siictonotns, 

Tile irriter is iiid(‘bted to Mr, T. IL Parks, a,^‘eiit and expert, in 
tin* P>nrf‘aTi of Entomology, for his kind assistance in colleetiii" and 
rearing* these parasites. 


COLLEMBOLA AS INJURIOUS INSECTS 

By Waltmr B. Collin<jk, M. Sc., F. L. S., F. B, S., Berkliirmstcd, Biigland 

Ill a eoininiinicatioii read at the Oxford Meeting of the Associa¬ 
tion of EeoTiomic Biologists^ I drew attention to the part that various 
species of Colleiribola play as injurious insects and instanced many 
cases reported by Carpenter,- Curtisr^ Ornierod;^ AIuiTayg^ Gutlirie/^ 
myself,^ and others, where they were the direct cause of damage to 
roots and seeds of healthy plants, and I incidentally pointed out, in 
referring to the nature of the injury, that they also play an important 
part in exposing different plants to the attacks of fungi by the injury 
they cause in umimding their surfaces. 

Since then two facts have come to light which have an important 
bearing upon the subject. 

The experiment I made I described as follows: 

‘‘^During the past twelve months very careful observations have 
been made upon a series of common species which have fully estab¬ 
lished the fact that to orchards, numerous bulbs, beans and peas, the 
Collembola are distinctly injurious. 

^^The method adopted has been as follows: 

“Shallow boxes, containing about four inches of moist kSoII, have 
been used, and into these perfectly healthy bulbs and beans have bijcii 
placed. Into each box examples of different species of Collembola 
have been placed. The tops of the boxes in some cases were covered 
with a sheet of glass, and in others with a piece of wood. 

“After the experiments were completed the soil and diseased bulbs 
w^ere carefully examined, and apart from fungi no other pests were 

^ Journ. Economic Biol., 1909, Vol. IV, p. SS-SG, 

®Proc. Assoc. Bcon. Biol., 1905, Vol. I, p. 14. 

®Faxmi Insects, p. 432. 

* Ept Obs. InJ. Insects for 1904, p. 110. 

® Economic Entomology, Aptera, p. 404. 

* TIie Collembola of Minnesota, 1903, p. 4. 

^ Rpt on InJ. Insects for 1905, p. 10. 
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found, ])iit ill all cases the Coliemliola had iiieeased largely in 
niiiiihers.-’' 


At t!ie time it did not occur to me to inquire ^Avhere did the fungi 
coirie from?'' But sitiee then this same soil has in part been used 
to pot bulbs in and the remainder was thrown onto the garden. In 
the pots and in the garden where this soil w'as placed there is now 
arising an abundant crop of ditfei'ent fungi. 

As none of the fungi have previously been noticed in the garden 
and do not now occur, excepting in this restricted patch and in the 
pots, I think I am justified in concluding that the spores were 
originally introduced hy the Collembola. 

Doctor Biiller® in his recent work states: ‘'The gills of expanded 
fruit bodies are frequently visited, not only by Pimgns Gnats, but 
also by Springtails (Collembola) . . . Some fruit bodies of Polij- 

poms squamosioSj which were growing on a log and had not yet become 
fully expanded, were infested with small black Collembola. There 
were as many as fifty to the square inch, and each one occupied a 
hymenial tube which was just wide enough to hold it. The Spring- 
tails (genus Achoriiies), infesting Stropharia seniigloiata, and some 
other species of Agarieinea}, were found to contain spores in the mid- 
gut,'’ and it is well Imown to students of this interesting order that 
large numbei*s are found in such habitats. Hence these minute 
insects, quite apart from their own depredations, may prove a source 
by which various plant diseases may be introduced by spores which 
they carry upon their bodies. This I have proved to be actually so 
by washing various species in water and then examining the liquid, 
after the removal of the insects, in such ease spores of fungi ^vere 
particulariy nnmerous. 


SOME NOTES UPON THE LIFE HISTORY AND HABITS 
OF THE SORGHUM MIDGE 

{Ooniarinia [Diplosis] sorghicola Coq.) 

By W, Harpkr Dean, Agent and Expert, Cereal and Forage Insect Ifivestlga- 
VUmn, U. 8. Bureau Entonwlogg 

Contarinia sorghicola Coq. occurs practically throughout the 
sorghum producing sections' of the United States east of the 100th 
meridian. West of this line it is not known to occur at this writing. 
This species infests'the seed of the many varieties of Sweet Sorghum,, 

» Researches on Fungi, London, 1909, p. 20. ■ 




206 


JOURNAL OP ECONOMIC ENTOMOLOGY 


[Vo!. S 


Kaffir Corn, Broom Corn, Milo ]\laize and Jolmsoii Grass (Sorghum 
liulwpense), 

In one instance the writer induced this inid^'i^ to oviposit witliiii the' 
set^d of the eomnioii Pox tail grass (Setaria (jlmica), altlioriuli the 
latter liad not l)e( 3 n listed a-uioiig tlie liosts of C. sorghuuiki (joq. 

The. females oviposit within the seed glumes, placing the eggs close 
to the ovary. The newiy hatched larvae absorb the plant juices from 
the ovary and remain close against the latter until they have com¬ 
pleted their growth and transformed into piipm. The pupiB work 
their way upwards from the ovary until the apex of the seed is 
reached. There they remain until the adult is ready to emerge. At 
that time the pupie wnrk their way still farther up until about two- 
thirds of their length projects from the apex of the seed. In this 
position the adult liberates itself, leaving the cast pupal skin attached, 
to the spikelet. 

The larvee are not eannabalistic; often as many as six in different 
stages of growth are found within a single seed while the writer has 
frequently removed eggs, larvie and pupie from one seed. 

The Sorghum Midge is most thorough in its destruction of a crop 
of seed. In Midge infested sections rarely less than 90% of the 
growing seed are infested during the height of the season. The first 
and last heads are the one>s least infested. 

Copulation takes place immediately after emergence of the adult, 
the males hovering about the sorghum heads and seizing the females 
as fast as the latter leave the pupal skin — often before their wi.ngs 
have dried sufficiently for flight. 

Immediately after copulation and when the wings are sufficiently 
dry for flight the females begin ovipositing. This is continued ener¬ 
getically until the quota of eggs has been deposited. 

The time required for development from egg to imago varies con¬ 
siderably and is largely controlled by prevailing temperature and 
humidity. In the lo'w country of southern Louisiana the time was 
much longer than in south central Texas where the heat is extreme 
and humidity very low. 

The parasite, Aprosto'cetus d'iplosidis Cmwlovd, is the predominant 
Midge parasite in Louisiana. During the summer of 1908 this para¬ 
site was successfully introduced into the fields around San Antonio, 
Texas, by Prof. P. M. Webster through the cooperation of Prol 
Wilmon Newell of the Louisiana Crop Pest Commission. 

Tetrasiichus sp. Craw, has been bred from Midge infested sorghum 
seed by the writer along with the parasite Apmstoeetus diplomdis 
Craw. ■ ■ 
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The Argentine Ant (Jridomynnex liutmlh Mayr) ranks first among 
the Louisiana pro^daeeous enemies of the ]\riclge. Tliis ant has not 
been found by the writer in Texas. The Argentine Ant in Loiiisiana 
attaedvs the Midge when the latter is in the pupa projecting from the 
apex of the seed just prior to the emergence of the adult« In this 
position it falls a ready prey to this enemy which seizes the pupa 
between its mandibles and draws it from the seed. 

In Louisiana and also in Texas the writer has observed the fly^ 
Psilopodhms flaviceps Aldrich, capture the adult midge when the- 
latter is crawling oyer a seed head preparatoiy to ovipositing. 

Several species of Odonata have been observed by the winter evi¬ 
dently capturing adults of the midge as the latter swarm about the 
seed heads although actual dissection of the stomachs of these flies 
has not been made in order to settle this point definitely. 


SOME INSECTICIDE TESTS FOR THE DESTRUCTION OF 
APHIDIDAE AND THEIR EGGS 

By G. P. Gillette, Ft. OoUins, Gol. 

For some years past I have been making comparative tests of dif¬ 
ferent insecticides for the destruction of plant lice {ApJiidida) and 
their eggs. The object of this paper is to announce a summary of 
the more important results only. I shall not even take time or space 
to refer to the work that others have done along the same lines. 

The more important substances used have been emulsions^ soaps,, 
lime-sulfur preparations,' and tobacco extracts in which nicotine is. 
supposed to be the only active agent. 

For the Destruction of Eggs 

Kerosene emulsion was used in 35 different tests. In 8 of tliese- 
no eggs were found hatched. Of the 27 applications which did not 
fully prevent hatching, 19 were above 16% oil, 8 were above 33% 
oil, and 2 were 50'% oil With less than 25% oil in the emulsion the- 
eggs seemed to hatch as well as those untreated. Eggs of 4 species,. 
Aphis pomif A. vihurnicola, Chaitopliorns negundinis BUd 3i.elam- 
mniiuTkm smithice^ were used. 

Scalecide was used in proportions varying between 5 per cent and 
25.per cent. Eggs hatched from 20.out of 22 treatments and from, all 
strengths. 

Thompson s Soluble' Oil w^as used in' 14 tests and in strengths. 
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varying* lirtween 5 per cent and 20 per cent. Some of tlie eggs 
liatelied from all. strengths used. 

The conclusion rc^aelied was that none of these oils ean be depended 
upon to kill eggs of plaiit liee, though tin* lice that hatch, upon twigs 
treated Avitli the higher strengths very largely die from euntaet witii 
the oily surfa.ces after hatching. 

With these iniseiblo oils, eggs of the same specdes were ('employed a,s 
in the kerosene emulsion experiments. 

Soaps—Bowkerts Tree Soap and G-ood^s Whale-Oil Soap were used 
for 77 different treatments in strengths varying from 2 pounds to 
1 gallon of water down to 1 pound in 6 gallons. None of the eggs of 
A. A. (Xrrnifolicf, CJi. negundinis or Mcl. smithke, which were 

treated with 2 pounds to 1 gallon, hatched. Eggs of the same species, 
and also of A. vihurnicola hatched poorly when treated with a prep¬ 
aration of 1 pound to 1 gallon. A¥eaker dilutions seemed entirely 
valueless, 

. Lime Sulfur Mixture made by the 15-15-45 formula was also 
used against eggs of all the lice above mentioned and also those of 
Myms elwagiiil In this strength the lime-sulfur was a marked deter¬ 
rent to hatching but all species hatched to some extent and some 
rather freely. AYeaker applications had little effect. Over 70 appli¬ 
cations were made. AVhere strong lime-sulfur applications are made, 
many liee die from contact with the lime-sulfur while struggling to 
extricate themselves from the egg shell and others die after leaving 
the shell and before taking food. 

I might add that eggs of BryohUi pratonsis hatched freely after 
thorough treatment with the 15-15-45 strength of tliis mixtuiNu 

Rex Lime-sulfur was also used many times in omvfourlh, one- 
sixth, one-ninth, and one-twtdfth full strength and witii rm ladder 
results than were obtained with the home-made prodiKit just nuui- 
tioned. 

Tobacco Extracts 

Black Leaf Extract was used twice in one-twentieth strength and 
no eggs hatched. It was used 8 times in one-thirtieth strength and no 
eggs hatched. Seven applications w^re made in one-fortieth strtmgtli 
and in 5 cases none hatched, but in the 2 others a very few hatclied. 
AYeaker dilutions did little good. 

Nikoteen was used 23 times in strengths varying between 1 in 100 
and 1 in 500 parts and in only 3 cases did any lice hatch and these 
were all My mis elmagni. The eggs of this species were the ,most 
nesistant of any used in the various tests.' 
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Sulphate of Nicotine was used 54 times in strengths varying be¬ 
tween 1 in 50 and 1 in 500 and in no instance did an egg liatcli. The 
species used were A. pomi^ A. cornifoVut, .1. luburnicolcL CK -negnndl- 
■nis^ Mel. sniilluw, and 3Iy. elwagni. The last named species was not 
treated with dilutions below 1 to 150. Eight applications of 1 to 750 
resulted in a f(nv hatching in one instance only. In weaker dilutions 
the number hatching gradually increased. 

Nico-Fume was used in 55 applications in which the dilutions 
varied between 1 in 50 and 1 in 1,000 and in no ease did a single egg 
liateli. In 1 to 1,200 some hatched; in 1 to 1,500 more hatched, and in 
1 to 1,800 still more. 

I hardly dare give out these results with the tobacco preparations; 
they are too good. I shall not fully believe them myself until I have 
tested them out another year with similar results. 

All the applications that I am reporting were made in an inseetary 
,a.nd the eggs were treated by dipping the twigs bearing them 3 or 4 
times in qiiiclv succession into the various insecticides and then setting 
the twdgs in moist earth in the insectary to be under observation until 
the lice hatched or until all hope of hatching wms past. 

Results With the Lice 

Time will not permit me to go into this part of the \vork except to 
state that, in a general way, the results with the nicotine preparations 
run parallel with those above given. Black Leaf killed most lice well, 
down to a 1 per cent dilution and Sulphate of Nicotine and Nico- 
Fiime killed most lice, well down to 1 part in 1,000, Nieo-Fume ha\dng 
somewhat the advantage over the Sulphate in results. 

In closing I would like to call attention to the fact that there is a 
great difference in different species of the Aphididie as to their power 
to resist the action of contact insecticides. The eggs of Chaiiophorus 
nsgiiwliiiis wv^re more easily killed than those of any other species 
that I have worked with while the eggs of Myziis ekmgni were the 
most diffienlt to destroy. I have found a thorough application of either 
Sulphate of Nicotine or Nieo-Fume in the proportion of 1-1,000 to 
either Aphis pomi or ScMzoneim lanigem will kill 100 per cent of 
those actually treated, whpe a similar treatment of the black ehr^^san- 
themum louse, Macrosiplmni smiborni, wnll not kill one. Even 1 
part in 100 is hardly strong enough to kill the latter species well, and 
1 part in 200 is very inefficient, if used in the usual manner. 

I find, however, by adding a small amount of soap, 1 pound to 50 
gallons, the efficiency of these tobacco extracts is greatly increased. 

7 ' , 
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la ease of ill. satil)or}ii, for example, I foniid the addition of soap 
enabled eiiiu'r Sulphate of Nicotine or Nieo-Funie to kill well down to 
1 jiart ill 800 or even 1,000 of wat<‘r. The action of the soap seems to 
])«^ to caiisc-^ tlie ihiids to w(*t ami sprcmd out upon the surface 

of the t)odies of tin* lice instead of accuniiilatinu' in drops a,nd rim™ 
niiig' off. 


INSECT NOTES FROM NEW HAMPSHIRE FOR 1909 

By E. Dwioht Sandkuson, Biirhani, N. H. 

Insect life was imusiially abundant and injurious in New Hamp¬ 
shire in 1909. 

Aphids were imusiially common during the late spring and early 
summer. Aphis pomi did much more injury than usual, especially to 
young apple trees and there were numerous complaints of its work. 
Aphis setaricB was common on cherry and plum thruoiit the state, curl¬ 
ing the foliage veiy badly. 

The pear leaf blister mite {Eriophyes pyri) has been common on 
pear for many years but has never been reported as a pest of apple 
until the past season in which we have received several reports from 
different parts of the state. It is interesting that New York State 
seems to set the style in insect pests as well as in other matters and 
that the neighboring states soon have the same troubles. The only 
explanation of the appearance of this mite in its new role as an apple 
pest is that suggested by Professor Parrott to me which may be due 
to dry seasons, of which we have had three in New Hampshire. 

The apple leaf hopper (Empoasca mali LoB.) has been remarkably 
abundant and has caused a speckling of the apple foliage by a scanning 
destruction of the chlorophyl sap. I have not 1)ecn nhh to observe^ 
any particular injury to old trees altho the numbers of insects have 
caused our fruit growers some alarm. 

The spittle insect on pine (Aphrophora parallela) was very abun¬ 
dant, as in 1908, but we have been unable to relate its work in any 
way to the so-called pine blight. Tts work is of no economic signifi¬ 
cance so far as we have been able to observe. The Fall web-worm and 
other caterpillars affecting apples in late summer have continued to 
be abundant as during the last two seasons. 

The antlered maple worm {Heterocampa guttivitta) devastated the 
same territory as in 1908 and its injury was fully as severe. We had 
hardly .expected to see severe injury by it this year biit in view of the 
repetition of the. outbreak this year we can see no reason why it may 
not'be expected, to be destruotive in 1910. The trees in the worst 
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infested area have now been' stripped of tlieir foliage two years. 
Last year most of them leaved ont in the fall but this year I am 
iiiforiiied that many of them have failed to leaf out again. Ilndonbt" 
edly iiiany have already been killed and should they be stripped again 
iiniiiense areas of hard wood will undoubtedly be killed. Should this 
occur it wmuld be the most serious injury to forest trees by a leaf 
eating caterpillar of which we know in this country. So far no para¬ 
sites have been observed which are doing very eifective work against 
the pest but the ground beetles, particularly Calosoma frigida^ v-ere 
present in large numbers and undoubtedly did very effective work 
both as larvte and adults. The striped maple worm (Anisota ruM- 
cunda) and the spiny oak caterpillar [Anisota stigma) were again 
abundant on maple and oak over the same territoiy affected by the 
antlered maple worm. 

For the last two years the elm leaf beetle {Galerucella luteola) has 
been becoming more abundant in the cities in the southeastern part of 
the state. The present year many of the trees in Newmarket, Exeter, 
Dover, Manchester and.Nashua wei’e entirely stripped of their foliage 
where they had not been sprayed. Another season effective work will 
undoubtedly be done against the pest by spraying. The unusual 
prevalence of this insect so far north can only be accounted for by 
our exceptionally dry summers and the rather open winters of the 
last two years. It is beyond its northern range as previously knowm 
to us and we shall expect to see it disappear and only break out under 
similar climatic conditions in the future. It may be possible, how¬ 
ever, as Dr. TL T. Pernald has suggested, that it, as well as some other 
insects, will adapt themselves to a more northern habitat. 

The brown-tail moth (Euproctis chnjsorrima) is inci^easingly abun¬ 
dant in the more recently infested territory but altho we have made 
no careful survey of it>s spread, it seems to he spreading hut very 
slowly toward the Connecticut Val3<y and to have reached its northern 
limit as we have previously predicted. Practically no serious injury 
is done by the insect in most of the territory north of Lake Wimiipe- 
saiikce. In the worst infested region, as for instance in Durham, 
over 95 per cent of the caterpillars were killed off hy a fungous 
disease altho there w^as hardly a normal rainfall. With normal rain¬ 
fall in the spring and late summer the pest will undoubtedly be greatly 
reduced in numbers in the future. Spraying with arsenate of lead to 
destroy the young caterpillars during the first two weeks in August 
has been found exceedingly effective and cheap for both apple and 
shade trees, both in our own work and in that of our fruit growers. 

The gipsy' moth (Porthetria dispar) continues, to, spread and we 
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regTc-!t to state tliJit exeej)t for the work done by the IL B. De- 

partirieiit of Agriciiltiirt^ thai. praefitailly nothin^’ is done for its 

control (btlK^r ])y the eirfoiaienuoit of the law or by the odiieatioi) of 
tlij} jxjople. Tile outlook for any possihh? eoiitroi of the i^^ipsy riiotli 
ill seuitliern New Ilaiiipsliire is exe(HNliiij»‘ly dark aud we a.re iiicJiiicHl 
to the lielief that the only result possible is a very general, and widiu 
spread destruction of the timber in southern New Hampshire, pariicii- 
laiiy the white pine, upon seeing which the people will probably awaken 
to the necessity of handling such problems in a thoro going aind 
scientific manner. The boll w'eevil has been a great blessing to Texas. 
We have iilready seen a considerable benefit from the brown-tail moth 
in New--‘Hampshire in compelling the cai^e of neglected orchards and 
the destruction of scattering trees. It is ipiite probable that the 
gipsy moth may be the means of arousing an appreciation of the 
value of our timber and shade trees and the rational growth and 
care of farm woodlots. 


INSECTS NOTABLY INJURIOUS IN LOUISIANA DURING 

1908 AND 1909 

By Arthue H. Rosenfeld, Baton Roiigo, La. 

This article is prepared as a sort of continuation of the article by 
Mr, Wilmon Newell and the author, published in Volume 1 of the 
Journal of Economic Entomology^ We realize that a paper of this 
nature is not of particular interest at a meeting of this kind, nor does 
it require a great amount of scientific acumen to prepare such an 
article; however, we think that the value of such pai)ers for refenmee 
use justifies their p:r(\sentation here. 

Cotton Insects 

Practically the entire cotton area of Louisana, embracing sona^ 
34,000 square miles, is now infested with tlie lioll-weevil, Anthono- 
mus graridis Boh. As n, resxilt, the cotton aei*eage of tli(i state lias 
been much reduced, and this season Louisiana has made the shortest 
crop in all of her history — about 273,000 bales, against 517,000 in 
1908, 610,724 in 1907, and 769,222 in 1906. 

The boll-worm, Heliothis ohsoleta Pab., has been, as usual, pres¬ 
ent in all parts of the state, but has not been particularly 'severe 
during the past two years. 

Brief, Summary of the More Important Injurious Tiisects of Louisiaun/' 
Jour. b page 150. 
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Neither the cotton caterpillar, Alnhama argUlacea liiibii.,, nor 
tlie square-borer, Vranotes rneUnus Hiibn., have made their pres¬ 
ence particiilarh' felt during the past two years, but the past spring 
the cotton apliis^ Aphis gossypii (Uov., was very abundant, and 
badly injured the stand of cotton in many eases. This was undoubt¬ 
edly due to the cold A])ril. The cotton aphis is always a serious pest 
in cold, wet springs. 

The cowpea pod-weevil. Chaloodermus (tneus Boln, seems to be 
decidedly on the increase, judging from the large number of reports 
and speeimeiis we have received during the past two springs. Early 
ill the season, while the pod-weevils are waiting for cowpeas, they 
heavily infest the cotton, and often materially injure the stands by 
puncturing the leaf and terminal stems of the plants. 

The garden web-worni, Loxostege sinulalis Guen., the differential 
locust, Mclanoplus differentialis Thos., and the leaf-footed plant bug, 
Lcptoglossus phyllopus Linn., have caused little trouble. 

Sugar Cane Insects 

The two principal cane insects, the cane borer, Diatrma saccharalis 
Pab., and the ''pou-a-ponssiere,” Fsmdococcm calceolarim Mask.,' 
have been about normally abundant, although we have found that the 
infested territory is larger than we knew of in 1907, in the case of 
botli insects. The Bureau of Entomology has taken up a study of 
sugar cane and rice insects, in cooperation with the Louisiana State 
Crop Pest Commission, also a study of the Argentine ant, which is 
supposed to be the principal means of transportation of the ^^pou- 
jvpoussiereP’ 

Insects Injurious to Cereal and Forage Crops 

None of our principal corn insects, the boll-worm, the cane borer, 
or the Southern corn root-worm, Diabrotica duodecimpiimciada Oliv., 
have been more than usually abundant on corn. 

The rice maggot, Lissorhopinis simplex. Say, did a great deal 
of damage the past spring. Thousands of specimens were sent into 
the Commission, which had flown to lights. 

The sugar-cane beetle, Ligyrus rxigiaeps Lee., was not reported 
as unduly numerous, hut the author noticed vast numbers of them at 
Crowley, La,, in the heart of the riee-helt, attracted to the lights of 
the city. Thousands of them'were lying upon the walks under each 
electric light, and they were flying into houses and stores in great 
abundance. 
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Tile fall army worm, LapJnjgnia fnigipenla Sin. & Ahlr, was 
seriously abundant in some sections, particular iiijuiy beinjj;’ clone 
to yoiin^' rice. Tlie author saw one 10-a,(;re corn tlitd. nt%ar ILimmoiid, 
La., inadt,^ as laarc in a fcnv days as il; 1h(‘r(‘ fiad lieen no crop on llu; 
Jantl Avliatsoev(uc 

The (lestruetive pea aphis, Xedarophora pisi Kalt., ami tlie onion 
tlirips, Tlirips tabaci Lind., did eoiisid(‘ra,l)Ie damagr in St. Bernard 
Parish, the extrenuA southeastern parish of the statao tiioii,a‘li the dam¬ 
age Avas not as serious by either species as in 1907. 

Truck Crop Insects 

A few specimoTis of the Colorado ])otato-l)(a'ith% Jj>pfiHplarm dccr-in- 
limaia Say, have been received at the office of the Commission, ])ut 
this insect is usually conspicuous by its ahseiiee. 

The sweet potato borer, Cylm formkwniis Fab., has becm, as usual, 
quite coiimioii in South Louisiana, and the ever-present Harlequin 
cabbage-bug, Miircjantia liisirionica Hahn., has been heard from only 
oeeasioiially. 

The imported cabbage wmrm, Fontia mpm Sell., has been more 
numerous the past fall than in many years. On aeeoimt of decreased 
cotton acreage, considei'able truck has been planted in some sections 
of Louisiana, and a large amount of fail cabbage was this year grown. 
Most of the cabbage growers are yet no familiar with the insects 
attacking this crop, and, as a result, the imported cabbage worm did 
an unusually large amount of damage. 

The past fall, also, was notable for its tremendous number of b(‘aii 
leaf-lieetle, Ceraionui trifurvaia Forst. <jowp(‘as ajid all sorts of 
beams were badly riddh.vl, and applications of arsmuite of ](!ad seemed 
to have little effect. 

The striped euciimher beidlt*., Diahrotka vUiaia Ful)., was anotlavr 
common insect wliieh was imusually numerous the i)ast season. 

The squash lady beetle, Epilachna hormlis, Fal),, is always found 
in 'small numbers, scattered over the state. 

Insects Injurious to Stored Products 

The insects in stored food-stuffs, etc., in Louisiana, are legion. 
Among the commonest are the drug-store beetle, Sitodrepa pmiicea 
Linn.,, the saw-toothed grain-beetle, Silvmus ^ surinamefms Linn., the 
rust-red flo'iir beetle, Tribolkm ferrugvmum Fab,, the cadelle, Tene- 
hrioides mauritanica' Linn,, the cigarette beetle, Lasioderms iesU- 
cBum Dii,fts,'the rice weevil, Calandra .orym L., the granary weevil, 
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Calandra granaria Liiiri., AlpMtohiiis diaperinus Panz., Bhizopertha 
pimlla Pa,]), and others. 

Our tliree most common cockroaches are the American cockroach, 
Fariplancla (micrica}ia LiniUj a closely related species, P. hriinma 

BiiriiL_, and the cosmopolitan croton bug, Blatella germanica Linn, 

» 

Insects Affecting Deciduous Fruits 

The same Coccids as were noted in the article by Newell and Eosen- 
feld, mentioned above, have been noticed during the past two years, 
and none have increased to an alarming extent. The San Jose scale, 
Aspidiotus perniciosus Comst., has been held well in check in the 
nurseries in which it occurs, and we have not been able to locate any 
newly infested districts for the West Indian peach scale, Aidacaspis 
pentagona Targ. 

In September last, Mr, C. W. Flynn, while inspecting nurseries in 
New Orleans, sent in some Coeeids on young fig trees from China, 
said by the nurseryman to have been brought to him by a sea-captain. 
Doctor Howard identified these scale insects as Asterolecanuim pus- 
t'ukms CklL Mrs. Fernald, in her catalogue, gives as the habitat of 
this insect, Jamaica, Porto Eico, Antigua, Brazil, Br. Guiana, Gre¬ 
nada, Monserrat, Mexico and Florida. As this is a new insect to us 
in Louisiana, w’'e had the nurseryman destroy the few fig trees infested. 

The peach-borer, Sanninoidea exitlosa Say, and the pliim-eurculio, 
Chnotrachelus muupliar Herbst, have been about normally abundant, 
but the shot-hole borer, Scolytus ^nigidosus Ratz., has done more than 
its usual damage, especially to peach, this being doubtless due to the 
fact that a late freeze last spring materially weakened a number of 
peach trees which were pretty w^ell advanced. 

''Phe woolly apple aphis, Schizoncura lanigem Hausni., and the ap¬ 
ple-tree tent caterpillar, Malacosonia aniericana Fab., have been very 
little in evidence of late. This is also true of the American procris, 
Earrmna americana Giier. 

An insect which we did not before know to occur in the state is 
the strawberry root louse, Aphis forhesi Weed. In April, 1908, a 
few specimens were sent in, and an investigation by the wwiter re¬ 
vealed the fact that it was very common all over Tangipahoa Parish, 
our principal strawberry section., During the past spring this insect 
was also found by the writer at Baton Rouge. 

The destructive mealy-bug, Pseudococcus citn^ Eisso, is commonly 
abundant on figs, Japanese persimmons, and oranges. 
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Citrus Fruit Insects 

On tho insects ihen^ need 1)C no esy)ec,ial coninient exe,epi in 

tile case of wiiiti* tly, AJci/rodcs eilri & I.L Idiis insect lias 
aiitiiii gained a footlioid in Piaqneinines Farisii, tlie. priiicipaJ. oraiige- 
gTowiiig Ksection of tlie State, and tliis season lias done considerable 
dainagCL Efforts arc being made to lioid this insect in cheek liy means 
of the various finigns enemies which have given good results in 
Florida, and with fair results. The white fly was formerly very 
abundant in the orange groves of Plaquemines Parish, but was prac¬ 
tically eradicated there by the destructive freeze of February, 1899, 
which killed most of the orange trees in Louisiana and Florida. 

Insects Injurious to Pecans 

The walnut caterpillar, Datana infcgerrima 6. & R., has done con¬ 
siderable damage to x:»eean foliage, -while the fall web worm, Ilyphmi- 
tria mmea Dru., and the hiekoiy twig-gircller, Oncideres cingidaia 
Say, have been about normally abundant. More than the usual num¬ 
ber of complaints of attacks of the pecan huskworm, Enarnionia 
prunivora Fitch, have been received. 

In December, 1908, Mr. T. 0. Barber collected a number of newly 
budded pecan branches (ring budded) which showed indications of 
the attack of boring larvie. On investigation a number of Sesiid 
larv® were found, in one case thirty being dug from a single limb. 
They seemed to enter through the w^ound caused by the budding and 
to work upwards from the bud. This caused a large swelling at the 
point of injury, which was covered with the borings of the larvie. 
Three infested limbs were placed in the iiisectary, and in March the 
adults began to emerge, something like fifty specimens em(U‘giiig from 
these three small, pieces of infested limbs between March 21 and A pill 
28, 1909. Doctor Dyar kindly identified the moth as corima 
Hy Edw. 

The obscure scale, Chrysomplmhis obscurns Comst., has been found 
abundant on pecan trees all over Louisiana. Cecidomyia carym 
0. S. is also abundant in all parts of the state, on wild pignut as 
well as on cultivated pecan. 

We have on record one case of severe injury to a pecan tree at 
Morgan City, La., by an ambrosia beetle, identified by Prof. P. H. 
Chittenden, of the Bureau of Entomology, as Platypus ccmipositus 
Say. 

The two May beetles, Lachnosterm prumm Lee., and ' L. fusea 
Froh.,' which were very destructive locally in some sections in north- 
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west Louisiana in 1905, have not made their appearance in such de- 
stroetive innuhers since that time. 

Insects Injurious to Shade and Ornamental Trees 

In this class we have found nothing of especial importance, the 
pests mentioned in the above-mentioned article being present in about 
normal quantity. The Gulf Fritillary, Diane vaniMm Linn., is almost 
always found upon the passion-vine, Fassaflora incarnaia^ with wiiieii 
a iiiimber of the galleries in various parts of South Louisiana are 
covered, and the dropping of the spiny red and black ''worms'’ has 
“almost caused" untold eases of feminine hysterics! 

The larvffi of Eomaledra sahalella Cham., (kindly identified by Mr. 
Busck), have caused considerable injuiy to palms in Calcasieu Parish,, 
in the southwestern part of the state, during the past summer. They 
fold the leaves and feed inside the inclosure thus made, skeletonizing 
the leaves. 

Insects Attacking Men and Live Stock 

Nothing of interest has transpired among these insects during the 
past two seasons. We have had no severe outbreaks of the buffalo 
gnat, Simulmm peciiartmi Riley, reported to us. This insect at times 
appears in destructive numbex's, and the loss of a large amount of 
stock alwnys results. The horn-fly, Ecematobia serrata R.-D., has 
been very abundant in parts of the state, and has caused considerable 
annoyance to farmers in the infested districts. The various species 
of Tabanus and Chrysops have been noticed in about their usual 
numbers. 

The cMeken. mite, Dcrma-nysus galliniee Redi, has been several times 
sent into the office with complaints of injury and annoyance. 


NOTES ON CALOSOMA FRIGIDUM KIRBY, A NATIVE 
BENEFICIAL INSECT^ 

By A. P. Burgess, Melrose Bighlands, Mass. 

During the past three seasons extensive investigations have been 
carried on at the Gypsy Moth Parasite Laboratory at Melrose High¬ 
lands, Mass., in order to secure more accurate knowledge of the 
biology of the European parasitic and predaceous insects that are 
being introduced for the purpose of securing the natural control of 
the Gypsy and Brown-Tail Moths. Considerable data has also been 
obtained concerning native species'which destroy' some, of our common 

Occasional contributions from' tbe Gypsy Moth Parasite Laboratory, HI. 
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insect pi3stSj an niinsvial opportunity was offered in 1909, on ac¬ 
count of tile. ex:t,ri‘un‘' aiiundauec of the Saddh^d Proniiiieiit (iiefero- 
mnipa (pitUviila) in. Maine and Nenv 1 Laitipshine 

two years |)n‘vi<msly lar^n areas of d(‘eidu<)us for«'sts in these 
stai'es had boon defoliated l)y this insect, and its nrnisiial al)Uiidaiiee 
and the noticeable character ot the injury eaused Jed niaiiy laud- 
owners to fear that irreparable damage would result. During tln^ 
.siiniiiier of 1908 reports relative to this insect were issued by Miss 
Edith M, Patch,- Entomologist to the Maine Agricultural Experinumt 
Station, Prof. E. P. Ilitchings, State Entomologist of Maine, and 
C. P. Jackson'^, Assistant Entomologist, New Hampshire AgTicuh 
tiiral Experiment Station, and last summer the outbreaks of th<‘ 
previous year were followed up by the above officials and tlieiir 
assistants. 

In each of these reports mention was made of the fact that certain, 
predaceous beetles, particularly Calosonia frigiduni, were found in 
considerable numbers in the badly infested sections and as this genus 
of beneiicial insects is receiving special study in connection with tlic^ 
Gypsy moth work, it seemed desirable to secure as miieli data as possi¬ 
ble to determine wdietlier the species was doing any considerable 
amount of good. 

Accordingly an arrangement was made with Prof. E. D. Sanderso,u, 
.and o.n July 31 Mr. W. P. Piske and the writer accompanied Professor 
Sandersm .1 on a, tour of a part of the infested district in New Hamp¬ 
shire. A visit was .made to several badly infested localities in the 
town of Tamworth, in the foothills of the White Mountains and a 
colony of larvse of the European beetle, CaUmnm sj/cophanla was lib¬ 
erated. The>se insects had bc'en r(‘a,red at tli(3 Pai'asite rail)oraiory in 
Massachusetts and previous to this time ov(‘r (bODO laid been Ji})(U*at(Ml 
in Gypsy moth inf(‘st(3d colonit^s in that state. I^'he caterpiliar slagt^ 
of that insect having passed, it was thought desirable to this 

colony in New IIam|)shire where the beeth^ larvse could <.)l)l:a;iu suf¬ 
ficient food to attain full developtnent. Adults of Calmornu frigviuni 
were common in this locality, where tln‘y were observed c)iml)iiig tht* 
trees and feeding freely on the Ileterocavhpa larviC. No larvae 

were observed at this place. Another badly infested, area, was visited 
in the same town. A large acreage on the hillsides had been com¬ 
pletely defoliated and many Ileterocanrpa larvae were crawling about 
on the ground and the trunks of the tro(^s in a vain'Search for food. 
This area had been defoliated the preyiox,is year. Many beetles were 

® Bulleti,n No. 161, Maine Agricuitural Experiment' Station, 

nstlrand 20th A'li. Repps, N, H. Agile. Expt. Sta„ 1908, p, 5,14-591, 
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found and several larAU*. were seen on the ground feeding on the cater¬ 
pillars. A square yard of ground was carefully examined by Mr, 
Piske and the writer, and 12 frigidum iarva? Avere found just beneath 
leaves and litter. They were busily engaged in feeding on the cater¬ 
pillars that had crawled under tlie forest cover for the purpose of 
X)ii|)ation. 

On the following day a badly infested area Acas examined near 
White Horse Mountain, near North ConAvay, and although it A\ms not 
possible, owing to lack of time, to make a thorough snrve3' of the 
defoliated area, very little search Avas required to discover inanA' of 
the beetles. This colony Avas located on the side of the mountain and 
the caterpillars were not as far adAmncecl as those seen at TamAA^arth. 
At one place on the edge of the badly infested area upwards of 100 
beetles AA^'ere found busily engaged in climbing the trees and feeding 
on the caterpillars. Pew Hetcrocampa larvae Avere found under the 
leaves and no beetle larva} Avere seen. 

Mr, C. 0. Bailey, Secretary to the Massachusetts State Forester, 
informed me that Avhile driving at Effingham, NeAv Hampshire, August 
1, 1900, ho observed large areas of woodland that had been stripped 
by Heterocam/pa, At one place the trees had been completely de¬ 
foliated and countless numbers of the caterpillars Arere seen craAvling 
across the road. They were being attacked by Calosonm frigidum^ 
AA’liieh species was present in large numbers. 

As few parasitic insects Avere. obserA’-ed it Avas thought desirable 
to make another trip later in the season in order to check up the 
data sccurckl, and accordingly on August 21 Mr, Piske and Mr. 
Harry S. Smith wmt to North Conway for that purpose. After 
iinisliing the investigations made in the localities Ausited on the 
previous trip Mr. Piske i*etiirned, and Mr. Smith spent several days 
examinitig other defoliated areas on Mount Kearsarge and in the 
surrounding territory. 

A svirnmary of the notes made by Mr. Smith, so far as they relate 
to Caloso'nia frigid/um has been-very kindly placed at my disposal, 
Avhile those bearing on ceiTain parasitic forms Avill be used by him 
after more information has been secured next season. 

At the time of this visit Ileterocampa were nearly all in the pupal 
stage beneath the leaves and rubbish on the ground, and as frigidum 
larvie were present in considerable quantities, and actively engaged 
in feeding on the pupae counts were made to determine the relative 
percentage'of pupae destroyed; 'About a square yard of ground was 
examined in' each locality, 29 sets of data being secured. In five, of 
these no^ frigiMm larvm were,, found but'the number of pup^ that 
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lilid been cle.S'ti'oyed ranged from 60 to 100 per cent, ibe avc^rage being 
78 pcyr cent by t’he ])eelle iarvte and 4.5 ])er cent ]}y all other euernies. 
Ill tht\s(‘ ana-Ls the to'cs had Ixavn strippeil oai*!\^ iry i.lie scrisoii aiuj. 
t!i(‘ htM'die hirvc'e '.had 'become full grown and gone into tln^ groniid to- 
|)iipate b(\fore tlie <,examination was made. 

Ill tlie i'eirmining 24 areas examined frujidutu la.rvai ranging from 
newly iiat(died to nearly frill fed wen^ found. In one ea.se 21 larwe 
were di>se()vered feeding on pnpw. At this time the number of piipm 
that had been killed by the larvm of frigidim varied from 11.7 per 
cent to 80.2 per cent, the averag'c being 54 per cent of the total 
number of pnpm. Where the low(‘r percentages were found a con¬ 
siderable number of small frigidnm larvm weri^ present. Idle follow¬ 
ing table has been compiled from the data S(‘cnred; 


TABLE SHOWING THE NUMBER OF IJEl'EKOOJ MPA PUF.‘E DESTROYED BY 
LARViE OP CALOSOMA FUIGIDUM 


Stages of 0. frigidum larvje found 

Pnpje of Heterocii7npa 

First 

Second 

Third 

Adults 

Healthy 

Eaten 

Para¬ 

sitized 

Dis¬ 

eased 

ft Des¬ 
troyed 

2 

3 

2 

2 

2 

17^ 

15 

23 

8 

60® 

6 

4 


4 

16.8 

82.5 

8 

4 

7 

1 

80 

15 

37 

9 

8 

2 


3 





89.4 

2 

4 

16 




80.2 

14.7 

67.1 

11.7 

67.1 

70.0 

44.4 

47.8 

72.6 

66.8 

48,8 

43.6 

52,0 

68.5 

96.0 

62.2 

62.6 

70.0' 

es.4 

,80.5' 

W.l 

1 

2 



2 

1 

1 

3 

1 




2 


1 

H 

3 

6 


1 



1 

1 


4 






21 ' 

16 

a, 

37 

61 

44 

10 

89 

16 

19 

10 

38 

28 

62 

3 ? 


1 ' 

3 

2 


19 

10 

14 

27 

47 

18 

36 

14 

1 

1 heat? 
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2 

1 

8 

8 

2 



1 





1 





4 

3 
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2 

3 

6 




1 
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1 
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t 

2 
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0 
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7 


34 

12 

80 
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Several of tlie larvte ineliicled under the eoliimii ^“'DiseasecP’ prob- 
ahl}^ died from exposure to heat. 

No .later examination of this territory could he made so it is impos¬ 
sible to state from actual counts the percentage of pupie that were 
destroyed before the beetle larvm became full fed. 

The data available sliovving the amount of food consumed by the 
larva-} of frigklmn in its different stages is far from complete but 
from sucli feeding records as have been obtained at the Gypsy Moth 
Parasite Laboratory, together with those secured by the writer several 
3mars ago when the life histoiy of this species was investigated^ it 
appears that the following amount of food for each stage is a very 
conservative estimate ; first stage 2, second stage 5, and third stage 7 
full grown gypsy moth larvae. 

If the beetle larvm found continued to feed until full grown or 
until the food supply was exhausted, as wmuld be the ease in some of 
the areas examined, they would at the end of the season destroj^, on 
the average for all the areas examined, 92 per cent of the piipce 
present. 

It is, of course, impossible to determine the number of Meterocampw 
larvm that were destroyed by the beetles and their larvae but from 
the above data it is easy to see that the increase of the species was 
greatly retarded during the past season, in the localities mentioned, 
by this beneficial insect 

Calosoma frigidtim is found throughout,New England and is often 
present in large numbers during outbreaks of caterpillars. There are 
specimens in the United States National Museum at Washington, 
D. C., which were taken in Illinois, Maryland and Michigan, which 
indicates that this insect has a wide range. 

It is probable that the unusual increase of this species in the in¬ 
fested district in New Hampshire is due largely to the abundance of 
a satisfactoiy food supply. A study of the reproductive habits of a 
limited number of specimens, made by the writer in 1896, showed that 
186 eggs were deposited, in one case, by a female fed in captivity, 
and observations which were continued the following year led to the 
discovery that eggs are laid by some females for two successive years. 
The habit of the Ileterocampa larvfe of pupating on the ground 
beneath leaves and rubbish makes them particularly susceptible to 
the attack of the larva? of this beetle, which naturally feed in such 
situations. The larv® of Calosoma sycoplianta have been found 
climbing trees, especially those that have rough bark, where they 

^ Notes on certain Coleoptera., known to attack the gypsy moth, 44th Aimnai 
Report Mass. State Board of Agriculture, 1896, p, 412-426. 
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tVetl oil oaterpillarn and p'upiF of various insects. Frii/uhini larvic 
were not obsiirved on trw^ trunks in the ureas (‘xa-iniiK^d in New llutiip- 
siiirc^ hut it avus not in'cessaiy for tlnun to (diinh sis plnoty of fowl 
was avaihibU^ on the j^touihI. 

Miss Edith M. .Patch has found these larvie, as well as tin? f)(M*iles^ 
fe(‘diiig on fleterocanipa caterpillars, on tr(‘e t.riuiks, wliich shows tliat 
it is possible for the larvie to eliinb to secure food in case it is neec's- 
sary to do so. 

The abiindanee of Ileiewcanrpa next summer in the sections cxaain 
ined waIII, of course, offer interesting data on. the value of Ckdosonia 
fripidvm in coiitrollin^ this insect. 

This con eludes the Proceedings. 

A. P. Buroess, SecreUmj, 


Panama Ticks.—We notice hi Mr. Hooker’s list of Dec., 1909, p. 415, of ticks 
from Paniuuii no mention of two of our common species, Amhiyonmm disshmle, 
the common iguana ti<ik of this region, and AmhlyommAi mrlum, taken from 
Bufo marinus, our common toad; determinations made by Banks and Hunter. 
This last tick has been of some interest to us for it is probably the inter¬ 
mediary host of Filaria sp., and also of a Hemogregarine. Se(*ti<jns of adult 
ticks showed undoubted development of filaria embryos. Tlie iilood of every 
one of eight specimens of this toad contained filaria embryos, aiui (‘a<‘h one 
of the adults dissected had three or four adult filaria in the lymph sinuses. 
The blood of five of the toads contained the heinogragariuo. All of the toads, 
were infected by AmNyommci mi Hum. 

Dk. Sam uni. T. Daeuino, 

Chiefr Board of Hoalih Luhoratory, Ancon Honpital^ Isthmun of Panama. 





Proceedings of the Eighth Annual Meeting of 
Horticultural Inspectors* 

(Gontimoed from the February Issue) 

Evening Session, December 26, 1909, Continued, 

President Wasliburn presiding. 

Tlie President presented Professor Surface, who read tlie following- 
paper: 


RESULTS OF VARIOUS REMEDIES FOR SAN JOSE.. 
SCALE, IN PENNSYLVANIA ORCHARDS, AS SEEN BY 
THE INSPECTORS IN THE ORCHARDS 

By H. A. Surface, Harrisburg, Pa. 

[Withdrawn for publication elsew^here] 


WHAT SHOULD BE THE FORM OF OUR CERTIFICATES? 

By Franklin Sherman, Jr., RalHglv 0. 

For some years I have been considering whether we entomologists^ 
(especially those of us in the eastern states) can devise some method 
of bringing our certificates of nursery inspection more nearly in line 
with the facts as they really exist. I violate no confidence in saying 
that the certificates as now" issued in all of our eastern states are 

Correction 

It appears that Professor Headlee was incorrectly reported on pages 80-81 
of our February issue. The following is therefore inserted at his request 
and gives the tenor of his remarks.— Ed. 

The Farmer’s Institute organization in Kansas has been able to engage 
a practical, up-to-date horticulturist. This man goes about the state con¬ 
ducting the fruit-production side of the regular institutes. He meets with 
fruit growers, finds out their problems, and gives them the benefit of his 
long and successful experience. On request he visits individual fruit planta¬ 
tions, looks carefully into local conditions, and suggests methods whereby 
the yield may be improved. 

In genex“al, our people do not know how to grow high grade fruit, aP 
though our regular fruit growers produce fruit that will compare very favor¬ 
ably with the'best gi'OWuHn the country. ^ The Farmer's Institute organiza- 
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misleading* to one not on. the inside. A¥e all know how binding the 
conditions which have led us into this practice and 1 cannot say that 
I am >a‘t quite ready to take a si(‘p wlihdi sha,ll nuike North. (Jaroliiia 
ap[)t.air ditteiamt from at! her iieigh,boring states, for siaiti a step 
eoiild, and probably would, bo scuzed upon by some nurseries in 
other states and used to our disadvantage, wiien those very iiursi^ries 
would likely be no better, and x^orliaps worse, than our own home 
nurseries. 

Now the essential point of our present system which I object to is 
this:— We give certificates which are so worded as to pia,inl;v' imply 
that the nurseries are ‘^free, or ai)parentiy free/’ from the San Jose 
Scale, and we issue these certificates after scale has been found in the 
nursery, we issue them to nurseries where it has been found with 
more or less regularity for years past, where we know the scale is 
well established, and where we are reasonably sure that it will be found 
in the future. We fully recognize the fact, and freely admit it 
among ourselves, that it is not practicable, nor would it be just to 
bar a well-established nursery from trade, when it has won a large 
number of loyal customers many of wdiom would rather take the 
stock of that nursery even without certificate and taking the chance 
of scale, rather than to deal wdth someone else. Then again, there 
is the complication that much of the stock is really sold through 
agents or advance orders, long before the nursery is inspected. 

But perhaps the most irritating fact of all is that if one of us, in 
the zeal of clearing his conscience and of tiying to make the deed 
square ■with the word, were to actually knock out every nursery in 
his state which w^as found to have San Jose Scale,—that state might 
at once become a most profitable field for exploitation by nurseries 
in other states who w^ere in the possession of certificates that tiny wem- 
^"apparently free” and which as a matter of fact might be, and veey 
likely would be, in worse condition than the niirseiies that wt^re put: 

tioii is trying, through education, to bring about the produc.tioii of bet 1m’ 
fruit. At presexxt the horticulturist does not have many requests for con¬ 
sultation, but the number is increasing and no doubt in a sluort time he will 
have far more than he can attend to. 

Kansas is a large state and although the eastern and central portions will 
produce excellent fruit-bearing trees and shrubs, many parts of the west will 
grow orchards only under irrigation. 

In Kansas the fruit institute movement has just made a beginning. The 
Parmex**s Institute, of which the fruit institute is just one phase, is organ-, 
ized and looked after by a special agent known as the Superintendent of 
Parmer’s Institutes. This official has' his office at the agricultural college 
and his work has met with such keen appreciation that the last Legislature 
voted $5O,O'O0 to carry it forward.' 
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out oi l)iisiiiess™ for the very entomolog-ist viio would be so strict 
and so eoiiseientioiis as to take this step is the very one whose state 
iiiirsiodes would likely be in as good condition as any. Hence no one 
of iis has f(‘lt that lie could afford to take the step, and we have all 
preferred to compromise ourselves to this extent rather than expose 
our nurseries to unfair competition and to subject the fruit-growers 
and farmers of our states to exploitation in the way described. 

It seems to me that we have now reached the point where a change 
should be adopted, or at least tried experimental^. The San Jose 
Scale is now so wide-spread through all the eastern states that it is 
idle to talk of keeping our fruit-growing sections clear of it,— it is 
already present in almost every locality where there are extensive 
orchards, and in many such localities it is to be found in practically 
every orchard. Also it is no longer a pest which must be fought by 
preventive measures chiefly, for the remedies are so well known 
that there is no excuse for trees being killed by it after the ownsr 
once knows of its presence. 

Then again let us remember that under the liead of ‘‘serious insects 
and diseases’’ which our certificates are intended to cover, are included 
such pests as woolly aphis, crown gall, oyster shell scale, brown-tail 
moth, etc. I cannot believe that all the nurseries which ^ve certify 
can by any stretch of the imagination be considered as even ^'appar¬ 
ently free^’ of all these. 

I have therefore prepared for the consideration of this meeting a- 
proposed form of certificate which I should like to have discussed. 
Here it is:— 

THIS IS TO CERTIFY:-- 

That a duly authorized and, 
coiupeteut inspector has made inspection of the salaf)le nursery 'stock of 

- --— at -— -N. C., to ascertain condition as to insect pests 

and plant diseases, and said nursery is licensed until the expiration of this 
certi'fieat(\ 

This certifi(*a.te may be suspended or revoked for cause. 

This Oertibtcatk Exiurks Septbmbkb 30, 1910. 

Dated,-—Raleigh, N. C., --1910. 

Entomologist. 

I do not see as sueli certificate would give an unscrupulous nursery¬ 
man any advantage which he does not already have, nor do I see that 
it would take from the entomologist any advantage that he now has. 
I do not believe that “the ultimate consumer” would care a snap 
about the changed wording just so his protection is not weakened. 
We could retain the same privilege which some of us now use, of 
8 . .. 
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i*eqiiiriii^‘ otlu‘r iiiirseri(\s to g'et tags from iis before sliippiiig into oiir 
state,— we could still liave the right to destroy infested shiprru?.fits. 
Nor do I l)eli(‘ve that it would be'injurious to those nurseries which 
are really apparently free from San Jose Seale. 

However, I do a, little ].)it fear that if we AV(‘re to make such a 
cliange in our certificate, there would be some vmy enterprising' 
nurserymen from some of the states which m^ighl not a^lopt the eliangm 
■who would flood the other states with ag’ents who would tell the people 
that O'lir state nurseries were admitted^ unsafe to buy stock from and 
then in support would sIioav that we did not give a statement of free¬ 
dom from scale, while their state did! 

Altogether, I must confess that I am not immovably set in my 
conviction that this scheme Avoiild work entirely well, but I would 
be wdlling to go home, broach it to the nurserynum and fruit-growers 
of my state and adopt it for the coming year, if enoiigii others would 
join with me to give it a really full and fair trial 


Tiiesclo/y Evening, December 28, 1909 

Discussion in regard to certificates, as proposed by Sherman; 

Me. Phillips: In all cases the stock should be examined, and it 
should be understood that no certificate should go on any stock cairy- 
ing the San Jose scale. 

My inspectors are instructed not to pass trees that are infested with 
San Jose scale. All plants so marked are coinhmnKuI and destroyed. 

Peesident AVasiibuen : This is rea.lly vcuy interesting. We would 
like to hear from otluu* imunbers. 

Mu. IhiiLiiiPS: We have discussed this mailer year a,fter y(^?:ir; in 
fact, we had an iinx)ortant meeting in Washington a few years a,go, 
and discussed about the same idea, although we^ did not pr(‘seiit; it in 
the form of a certificate. 

At that time it was decided that the time had not come for making 
a change. I think Mr. Sherman’s ideas are very good, and toiieli a 
point on which I ivould like to get an expression from the Associa¬ 
tion. 

There is ahvays some nurseiyman here and there who has lost a few 
dollars by not keeping his nursery stock clean, and has, objections to 
raise to inspection, and in order to get an understanding as to how 
this Association feels in regard to this certificate, would like to 
make a motion that if such a certificate as Professor^^ Sherman indicp^tes 
is issued^', and haS; the endorsement of the,Association,That it shall not, 
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eover a siiigie tree infested witli San Jose Scale, any more than any 
certificate loeidioned heretofore; in other words, that the certificate 
be understood not tn eover a single tree infested with San Jose Scale. 

Of course, ev(U‘y one knows that you will find a tree now and then 
slightly affected. The idea I want to gel at is that infested or affected 
trees should not be sent out from the nursery, and I make a inotion 
to emphasize this point. 

President AVashburn: I think perhaps Mr. Phillips’ motion is 
a little, premature. We can use it later on. 

Mr. S. J. Hunter : In Kansas when inspection is made and scale 
is found on a man’s premises, regardless of whether it is in his nursery 
stock or in his orchard no certificate of inspection is issued. The 
nursery stock receives a tree to tree inspection and all stock destroyed 
within dangerous proximity of any stock found infested. The stock 
which is left is subjected to the standard fumigation process under 
the immediate direction of an inspector. Each consignment of this 
stock is accompanied by a special tag stating that such has been 
fumigated and giving the exact invoice of the consignment. 

Mr. Burgess*. Although I was not present when the paper was 
read, I would suggest that the certificates should show that the nursery 
had been examined and that the stock contained in each shipment 
was apparently free from injurious insects and plant diseases. I can 
see no deception in issuing such a certificate even if a slight infesta¬ 
tion was found in the nursery at the time of inspection, provided the 
inspector has taken every precaution to free the premises from in-, 
festation and that he is satisfied that the stock shipped is free from 
pests as stated in his certificate. If the stock is fumigated before 
shipnuvnt I believe a certificate to that effect is an advantage. 

lhn<]>sn:)ENT Washburn : I think the statement which Mr. Burgess 
just made right to the point. I believe this is a matter which can 
safely be left to the good sense of the inspeetoi^s. Oiir common sense 
will tell us when a nurseryman has good stock, and if he is entitled 
to Ids certificate. I do not believe any of us would give a man a 
certificate if he did not desem^e it. 
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SOME OBSCURE DISEASES OF PEACH 

By J. B. S. Nortox, Volh'ge Purk\ Md. 

Introduction 

Perhaps most of our cultivated plants are troubled witli many 
physiological diseases of more or less consequence, many of wliieli, 
tiioiigii they may cut oif the crop seriously each year, do not iH^eeive 
notice, as their symptoms are not marked enough to attract atttmtion 
as specitlc diseases; though some are well known because so serious 
that they could not Cvseape notice by either cultivators or pathologists. 

It is comparatively easy to work with a disease when the (iaiise can 
be easily seen with the nahed eye, as with most of our insect troii!)les. 
And if b.y careful microscopic work a pathogenic^ fungus or bacterium 
can be discovered, it is a.gain a moi‘e or less simple matter. So much 
so, that practically all of our training has been along tlie line of in¬ 
sect and fungous parasites; a basis for pathological work which is not 
strictly logical, as these are only parts of the more fundamental sciemee 
of pathology which deals with all abnormal variations in nutrition, 
respiration, stimulation, etc. But, we instinctively look for a parasite 
and are baffled when we come to a serious disease without any causa,- 
tive organ other than the diseased plant itself. 

So far as I know the peach has more serious diseases, the cause of 
which has not been definitely determined, than any other crop we 
grow. It is only by extensive study of theses under a great variety of 
conditions that we can obtain accurate information on such distur¬ 
bances in plant health., and for that reason, I wish to liere givr^ a bri«jf 
account of such as havi^ (iome to my notic(^ from personal e.xp(iri(Micc 
and a x*eee:nt exfimination of the available litcu'atiire. 

Not all the diseases, the caaises of which a,re unknown may he non- 
parasitie; ^some may b(x caus(Hl by yet unknown bact(‘ria, fungi, Instnd.s 
or other animal parasites, and in that ease or evini if due to a con¬ 
tagious ferment, as may be the case in the yellows, may come iiiidcm 
the domain of the horticultural inspector. 

Yellows 

I shall mention finst what has been determined about peach yellows. 
(See Erwin Smith, also Clinton and other recent authors.)' Briefly, 
this is a definite disease, charaeterixed by premature ripening of the 
’ fniit, which is peculiarly red blotched,'internally, red streaked,. an,d 
of' poor quality, premature growth ofleaf-buds, and even '^flo'wer- 
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buds, prodiieing' small, narrow and usually yellowisli foliage, and later 
clusters of W(‘ak slioots, followed in three to six years by death. It 
was first known ncaar Philadelphia over one hundred years ago and 
is now found from Canada, south to central Delaware and Maryland, 
from tlienee extending southward east of the mountains to Georgia. 
Westwai'd it is serious in Ohio, Michigan, etc., and occurs west of the 
Mississippi as far south as Arkansas. It lias not spread southward 
very much in hlaryland and Delaware, in twenty years. In the 
region where it is found, it is constantly present, but has had several 
much more serious outbreaks: sometimes destroying ninety per cent 
of the orchards in one year. 

Yellows can be transmitted to a healthy tree by union with a living 
portion of a diseased tree, but in no other known manner, except to 
some extent by means of diseased pits, of which, however, only a small 
percentage usually germinate. ("Warren [N. J. 1906] got twenty-seven 
per cent germination from 620 natural pits and only two per cent 
from 321 of four varieties of canning house pits; see also Phillips’ 
work in Virginia.) It has been noticed that in orchards where dis¬ 
eased trees are kept cut out, fewer new eases appear, indicating some 
other kind of infection. 

The disease is present in the tree some months before it is apparent 
and may show first only in a part of the tree. It cannot he cut out 
in such eases, and though diseased wood is lacking in lime and has 
an excess of potash, it cannot be corrected by fertilizers. It also 
attacks apricots, almonds and Japan plums and similar diseases occur 
in several herbaceous plants and some other trees. It is not due to 
root aphis, lack of iron, or any kind of impoverished soil; if an^^dhing, 
Ihe trees making more vigorous growth being more subject to yellows. 
Overbearing, also, is against the disease rather than favoring it. 

Many fungieides, including Bordeaux mixture sprayings and many 
secret remedieB have been tested without success. No ease of recovery 
is Avell authenticated. Many theories as to cause have been tested 
and inoculations with many fungi and bacteria have been tried without 
success. 

The distribution indicates a relation to a certain climatic zone and 
many observations point to an increase of yellows after injurious 
•weather conditions, such as drouth, following severe winter or late 
spring freezes. Individual trees show great resistance and some 
varieties seem more resistant in some eases than others. None are 
immune, not even naturals. Trees have lived in infected districts 
for fifteen to thirty years and then died of the disease. (Morse,cites 
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the case of the White ]\'Iag‘dalen variety that has gTowii 150 years in 
Massacliiisetts without eonti^aeting the disease.) 

Riiice in our work we hav(‘ to do more work willi this d!soas(3 tJiaii 
tlu3 oiilie!\s I slia.iL imaition, I shall ta,ke a little more time with it and 
some of 'points wliicli. an* in nnieh need o't* frirtlier study,, 
as apparently no extensive sci(3ntific work has been done on this im¬ 
portant disease for n(*arjy twenty years. 

First. (Jan the disease be eomninnieated by the priming knife, 
contact, etc., or by sap or other non-living matter from diseased trees? 

Second. (Jan the disease be produced in heaitliy trees fax south of 
the yellows region by budding from diseased northern stock? Also 
would young dis(*ased trees recover if transportt*(I to the south? Appar¬ 
ently any qnantit.y of trees have been sent south, from infceted dis¬ 
tricts without spread of the disease, though healthy trees from the 
south have not shown immunity. 

Third. Tli(3 southern and western limit of tiie disease should be 
again accurately determined, and a careful survey of the jiifeeted 
region made to determine if there are within it isolated a,r(‘as free 
from the disease. The border line should be completely explored for 
cases of recovery or recent extension of the disease limitation. 

Fourth. "What is the relative resistance of different varieties ? Old 
trees standing for years after the surrounding ones have gone out 
with yellows should be propagated from to secure possible resistant 
stock. 

Fifth. Tabulate from orchard inspection and weather rc^eords ae- 
euratoly kept for many years, the relation of warm, cold, wet and dry 
seasons and late spring fi-osts to increase or decu’ease of yellows in 
following years. Idiree or four seasons ripcords in Maryland indicate 
that yellows outlireaks follow severe cold after biuls op(*n in spring. 
In this eonnewtion, tlu? intiuenee of different slopes or exposure and 
effect of late and early blooniing might be considereci 

Sixth. Careful examination of records should la*, madrs to cer¬ 
tainly determine whether removal d(‘ex’eases inftxitioii or spread, bear¬ 
ing’ in mind the possibility that .lu^w eases may be'due to climatic or 
soil conditio,ns. 

Seventh. We need a thorough chemical study of the relative amount 
of organic .compounds associated with nutrition such as, starch, s'ugar, 
add, tannin, proteid, enzymes, etc. 'There are several diseases of other 
plants closely resembling yellows, such as the Serah disease of sugar 
cane, dwarf mulberry disease, mosaic disease of tobacco,,etc., in which 
the disturbance has been more definitely .worked,out,'and while it is 
'Sai'd'that, yellqWS' 'is such an enzyme' disease, no chemical study .'bf',,it 
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lias been piiblislied other than the fifteen to twenty years old ash 
analyses, tli.oii.gii. veiy complete analyses of .healthy peach w'ere pub- 
lislied by the Ihireau of chemistry in 1905. 

Rosette 

Another somewhat similar disease known as rosette, found first 
locally in Georgia some fifteen years ago, is distinguished by the 
absence of premature fruit (the fruit beeoming^ gummy and falling 
before ripening), more tufted growth and death after a shorter time 
five months to two years). It has since been found in South Carolina, 
Alabama, Oldahoma, and in 1901 in Missouri. The past summer, I 
found tliat it had killed most of tlie peach orchards about Manhattan, 
Kansas, w,h(‘re, 15 years ago, it was confined to one or two orchards. I 
also found it along the Kansas valley as far east as Topeka and 
extending up the Blue river, possibly into Nebraska. I may say that 
some niirscjrymcii are obtaining pits from this part of Kansas, in the 
belief that this is out of the limit of the infected district. 

Little Peach 

Little peach is in some ways a similar disease eharaeterized by the 
fruit ripening late and ver>^ small, the foliage being small, yellowish 
or red and inclined to roll, the tree dying in two to three years. When 
the wiry shoots which are sometimes produced as in yellows are pres¬ 
ent and the fruit absent, it cannot be distinguished from the latter 
disease. It was first reported from Michigan in 1896 and has since 
been found in New York, New Jersey, Connecticut (?), Delaware and 
possibly Maryland. No cause has been discovered but it seems to 
be contagious. 

The ocenrrence of this disease along the northeini border of the 
.yellows region and the rosette along the southern border would sug-’ 
gest that these three diseases which can with difficulty be distinguished 
.at certain times, might be climatic forms of one disease, though one 
would hardly be rash enough to add such a theory to a question 
already overburdened with theory. 

A suspected case of little peach reported from New York was found 
to be due to imperfect fertilization, the pit being small and without 
kernel 

Injtiries by Low Temperature 

A number of peculiar peach troubles are to attributed to winter 
injury^ and ^ perhaps low temperature is' associated with more thah 



.lOl^ltNAL RNT(>MULO<n' 




LVo!. 3 


liave been awwi^'iied to sneli a eanse as tire peaeli is especial I}" s(*!isitive 
to cold. Ill ceases of (iolla-r-^irdliipa*, root-rot, sta^^-liead, pooi^ 
and yellow foliai^'c, one should .look for tlu^ ihrrkenecl w<khI dii(‘. to 
s«'V(o*e cold which may kill it up to the ca,mhium without dc'stroyifiy 
[lie latter. A i'T(a}t d(‘a,! of troul,)h‘ of va.rious <d}aracter at the bas«^ 
of tile tree may be due to cold. In a, largt‘ luiinbcr of cases, wiru'li I 
saw several yea.rs ayo in Maryland and similar inst-a,nces mcmtioiied 
l)y Clinton in Connecticut, the root, or tlie bark at the bas(‘ of the 
stem seems to be' injured wdiile the top is left in fairly iKailtbfid con¬ 
dition. Whether we are rig'ht in attribiitiot^' this to wiiiti'r injury I 
am not certain. In some low land near sea level, I had thxmyiit tliat 
salt water overflow mi^ht have been the eanse, bnt tbtj Delaware 
Experim(3nt Station reports benefit from such a case (1895) rather 
than injury. 

I have noticed in Maryland associated with th(\se basal injuries, an 
abundant fnngons growth resembling the Cyiospora noted hy Stewart 
as oceiiiTing with dead or dying peach in New York, and (aiusing 
white flattened shot like bodies under pimples. Its parasitism has not 
been determined. 

Frost-crack, body-blight or siinscald seems to be due mostly to ex¬ 
tremes of temperature in late winter and spring. Trees making 
vigorous growth are said to be injured less than old or young trees, 
and freeze more easily than the middle aged. 


Failure of Young Trees 

Young trees w^h(‘n set often i*efnse to grow. Some of this may 
due to .methods of planting or soil conditions, Ihit I attribnt(‘ a great 
deal of it to drying or freezing of the root during the winttvr stora,g(‘, in 
shipping or while |;)lanting. Warre^n has made soim^ tests in New 
Jersey of the effect of (exposure of different dundion and found tlsat 
roots exposed to (vvaporation for one hour wer(‘ sevtualy injureiL 
In spealving of storages troubles, I may .nnaition th(;‘. fa,i;al fungous 
trou])le (species not identi.fied) found in New York in lOOfl wliere 
sand was thrown over the stock in tlu^ cellar. 

Dwarfing and poor growth or early failure may result frcmi graft¬ 
ing upon plum or other stocks that are soon grown over by the more 
vigorous peach. 

A yet unexplained condition found to be causing much loss in 
several Maryland orchards the past year, in which the base of the 
stem is swollen, soft and cracked and the' main lateral roots are cut 
off by a regular absciasion layer, may be due to partial drying out of 
the root. 
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Spray and Other Chemical Injuries 

There are still some iirisolvecl prolileiiis eomieeted with injuries 
fj‘om copper, ai‘seoie and other spray materials, the peach being^ 
ej^pecialiy sensitive to such, though much has lieen cleared up by 
Bain and, otlii'rs. Some peculiar x)hysiologi(*,al disturbances come from 
the use, of oils, and much injury resulted especially in the old days 
of kerosene and crude petroleum spraying for scale. I do not know 
of any one baying yet worked out the pliysiologieal effect of oil upon 
trees or upon fungi. Whether the peculiar rough bark often seen 
on x)eaehes sprayed with oil is due to the latter or to recovery from 
scale I eaiinot say. 

Some of our mysterious troubles may be due to dipping in oils or 
other materials. Close (Delaware) found severe injury to peach 
dipped in crude petroleum and more when dipped in kerosene. 
Symons (Maryland) found injury from oil dipping in some cases. He 
found more injury when roots were dipped. 

Silver Leaf 

A condition of peach foliage called silver leaf due to unknown 
causes lias been known in England for years and is reported as serious 
and contagious. A silvery appearance is common on peach leaves in 
aiituinn in this country. I was told by Professor A. L. Quaiiitance 
in 1901 that this was due to the work of a mite, but I can find no 
publication on this trouble except the description of the silvering 
mite by Banks in 1905. 

Split Pit 

Split pit is a eonunon and not definitely explained condition. In 
‘England it is attributed to excessive and unequal growth of inner and 
outer parts of the fruit due to rapid growth at fruiting time. Piper 
»says that in western United States twig borers are the cause of 
some of it. Another writer says these only enter the previously split 
pits. It was noted as serious in California in 1904, 

I shall now mention some conditions dne to various causes, which 
we may best group under their most noticeable symptoms. 

Root Rot 

Frequently trees blossom out then stop growing or .make an un¬ 
satisfactory growth and then die. In such cases the root is often full 
of fungous mycelium. Several fungi (for example, CUtocyhe 
parusitim)^ '(Missouri and Oklahoma) and other Basidiomyeetes 




.KJUIINAL OF ECONOMIC ENTOMOLOi^Y 


[Voi, 3 


'.234 

('Califomia), ItoselUipm radiciperda (New Zealand), (,)zonii,imy et:c,. 
ii.a,ve })eeii assig'iiCKl ats tlie eaiise. Some of tlie obst^rved fungi nn- 
doubtedly follow i'>i* 0 vio'us injury by low toniperafure^ wii. soil, or other 
eaujHes iiiteidivring with root respiration. Even undoubted para¬ 
sites may be assist^ed in their attack by such conditions. SiiLby found 
5,t more frequent on clay soil in Ohio. It is a eoiiniion trouble in 
Oklalio'ma and Texas. 

Gummosis 

The ordinary ceils of the peach are easily transformed into the gum 
eominoiiiy found al)oiit injured peach tissues. Gummosis usually 
begins in some wound where gum forming enxymes develop and may 
bring about extensive degeneiution. Bacteria (see work in U. S. 
Dept. Agriculture and Brzezinski in Compt. Eend. 1902) as well as 
several fungi have been found associated with gummosis and in some 
cases definitely causing it. It is usually to be looked upon as the 
indication of some other trouble and may be associated with brown 
rot, borers, bark beetle, scale, excess of nitrogen, and especially frost, 
which often leaves patches,of bark separated from the wood where the 
gummosis enzyme starts to work. 

Cankers, Knots and Constrictions 

Cankers may be formed by various peach fungi keeping open 
woundKS %vMeh the tree is trying to heal. Constrictions indicated by 
the yellO'W', roiled foliage from uncut bud-wrappings, label wire, et<3., 
axe often seen. I hawe seen a few-cases like the above where the 
constriction was due to the killing of the l)ark which was dried to the 
wood and covered with small pyenidia filled with Festalozzia like 
spores. Other causes areovergrowing the stock as when grafted on 
sand cheiny and American plum, attacks of Fhonui persicm^ othin* 
fungi, etc. 

A knot of swelling of twigs is described by Selby in Ohio (1898), 
clubl)ed branches noted by Ei’win Smith (1892), a tuberculosis at¬ 
tributed to a species of Clostridium occurs in Europe, MacOwen 
reports at the Cape of Good Hope (1899) knotlike growth followed 
by death of the twigs bearing them, and a case of swollen and blis¬ 
tered peach trees in' England is reported in Gardeners Chronicle 
1897. 

Shot Hole and Leaf Spot 

The cause of the Shot hole effect in' leaves may be difficult ,to find 
' as the affected portion is cut away by the peach'itself. Spray injuries 
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and Anirioiis fungi, siieli as Ccrcosponi circntinissaj C. persicce, PJujI- 
losiicta ■p<-’'^'s%c(v (in Marviaiid last summer_), Macrosporimn. comnimie- 
(Micliigaii), Bacterimn prunij etc., have been noted as causing these 
troubles. 

Chlorosis 

Asid(‘ from the yellowness of foliage mentioned alreaily under 
yellows, etc., a, yellow foliage condition is well known in Europe 
under the name of Chioro-sis. 

Powell (Delaware 1897) re];)orts a case of yellowish willow-like 
shoots, from newly budded stock, identitied by experts as yellows, 
but which disappeared as the trees grew older. He attributes it to 
iiitiuence of the bud and weather conditions causing late growth. 
These yellows-like shoots are often seen in nurseries and wdien older 
trees have been severely pruned, or when growth has been checked 
by grafting, bending, or constricting a branch. 

Following the excessive wet spring of 1909 in Kansas, I noticed 
that the foliage at the ends of many peach branches as well as on 
other species wuis almost white. Selby attributes to wet soil, a varie¬ 
gated foliage with yellow along the veins, seen in Ohio; and Stewart 
and Blodgett report a condition with watery edge to the leaves, later 
becoming yellow and passing into tip bi\rn; cause unknown. 

Leaf Roll, Wilt, Leaf and Fruit Drop 

These conditions may be due to various troubles, girdling by borers, 
wire, winter injury, dry or stony soil (see Johnson’s frenching disease, 
Maryland 1896) or even to wet soil, in addition to such diseases as 
yellows and little peach. Wilting due to unknown causes has been 
mentiomul by several writers. 

A bud dropping disease (cause unknown) is reported from South 
Africa and similar troubles in English greenhouses are attributed to 
improper ventilation. 

The June drop has been rather a mystery" but probably is as Waugh 
says due to combined action of nonpollination, curculio and the strug¬ 
gle for existence. 

, Prematuring of Fruit 

This may,be caused by yellows (in,which case it is distinguished 
by the peculiar, red spots) by'borers, or by girdling in other w^ays. 
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Twig Spot 

A'Voll kiKHvii purple l)()nl(‘red twig-npots seem to bo due 

to the fruit seul) fungus. I found similar s|>or(‘S devel^iping from tliem 
hist spi'ing (,^se(‘ Dugga.r, Fungous 'Dis(‘as(‘s). Stone and Monaliaii 
incmtion a twig-spot due to a Monilia. 

Twig Blight, Staghead or Dieback 

The cause of death of hranehes is so varied as to be extremely con¬ 
fusing. I may mention among fungi: Phoma pcrsicce., Sderofinm frnc- 
tigena, Yalsu leueostonia, Corijneunh heyerinkii, Namospora crocea 
also old age, poor soil conditions, yellows, spraying mixtures, oils in 
particular and x)ro})ably some lime sulfur, cold Aveatlier, etc. 

Fungus and Insect Troubles 

Many diseases due to vegetable parasites have been pretty well 
cleared up: such as crown gall, brown rot, leaf curl, bacterial leaf 
spot, fruit scab, frosty mildew, California blight, powdery mildew, 
rust, and fruit rot due to Glmosporiimi Imticolor and Aspergillus 
glaueus. But among these and others many points in nomenclature,, 
pathology and treatment are yet unsettled. 

It is hardly wmrth while to mention the large list of other fungi 
given by Saccardo as occurring on peach but not mentioned in recent 
pathological literature. But many of these occurring even on dead 
tissues only may be stages of active parasites which are yet to be 
worked out. 

The many disturbances due to insects and other animals, I shall 
not mention, as they are out of my domain exc(‘pt to say that in 
addition to the simple injuries they cause, definite diseased conditions 
are due to nematodes, San Jose Scale, borers, curenlio, root a|)his, (he. 


LOCAL INSPECTION, PUBLIC SPRAYERS AND THE 
OSAGE ORANGE HEDGE 

By Thomas B. Symoa's, College Pufk, Md. 

Mr. President and fellow members: 

The title of these remarks would seem to indicate a rather elemen¬ 
tary discussion to present to this Association,- yet it seems to me that 
we should not lovse sight of these practical problems with which each 
of, us come in contact iq the performance of our several duties, There 




April/10] SYMONS: INSPECTION AND SPRAYINO 237 

is no doubt that mueh practical mformation has aceiiniiilated as the 
result of eoiiipaiaitively recent investigations throughout the country, 
that has not as‘yet reached the men or farmers in whose interest the 
work was undertaken. I, therefore, consider the proper dissemina¬ 
tion of facts already known to those who need the information as 
important a problem as the seeking of new facts looking towards the 
mitigation of many existing troubles. Moreover, as professional men, 
I consider that we should aim as far as possible to stimulate means 
wdiereby our theoretical instructions, so to speak, may be put into 
practice. The mere fact of advising a grower wdiat he should do in 
order to relieve a certain condition or save a certain crop is not snf- 
hcient. It is somewhat similar to a doctor prescribing a medicine that 
cannot be procured at the drug store within a reasonable time or 
without a great expense. 

The third subject of my title is one in which as inspectors, we should 
be especially interested and as men seeking to improve the economic 
status of our constituents, we should spend every effort in conducting 
an interstate campaign towards the elimination of this constant menace 
to our farmers and fruit growers. 

With this introduction, I shall discuss briefly these three subjects, 
giving our experience in Maiyland with the desire to stimulate further 
diseiissioii by the Association. 

Local Inspection 

Upon the enactment of the Maryland Inspection law, the officers 
charged with its enforcement found difficulty in disseminating the 
desired information to the mass of growers as well as in getting 
amicable and pratdical compliance with the law by negligent oreliard- 
ists. 

It was apparent that the orchards of the state should be inspected 
both for the benefit of the growers as well as to do justice to the 
iiiu^serymen. It was difficult, however, to devise means for a proper 
inspection with the limited funds at our command. For a time the 
officers of the department endeavored to visit as many parts of the 
state as possible, luit this procedure, while being of great assistance, 
did not promote tlie work as was desired. There was needed a farm- 
to-farm canvass to ascertain the 'real conditions. It was then decided 
to appoint a practical man in each county to conduct the local inspec¬ 
tion of the orchards. This system of orchard inspection has been in 
operation in M’aryland for the past eight 'jears. The local inspectors 
are given' a short; course free of charge at the college Muring the win¬ 
ter. The course covers the identification nnd means of control of the 
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eoimiioii iiijiiriovis iiisocts and iliscascss and iipdcj-tlate inetliods of 
orc^lnird ■niaiiag'oiiient.. Tiie iimpoct/uai .is eoncliieted dnriiiii;* July, 
,Aviolist and Sopti'inlKn*. Fandi inspector is ^‘ivon an alloted tennatory 
by (‘loeiiioTi disliiois. is r(‘(ini!a.‘(l to plat cadi orcliarc! on a. topo- 
j^'iaipliieal ina|) of the state as sliowii by ^‘xhihit Jl lie is also .required 
to nialce a report of the inspection of caeli place on the Ijlanks, exhibit 
IL, and directed to leave a, card, exhibit III., at; each place inspected^ 
which serves to notify the owner or tenant of the inspection, if lie 
should b<‘. away at that thne. Each card is supiposed to he filled out 
and sent to tlie office by the grower, who states what he has done or 
will do in tiie near fixture to coinpl^y with instnietions. I niay add that 
upon the receipt of the reports from the inspectors, we coniniuuieate 
with li'rowers in regard to the conditions of tlieir orchards. 

Idiis systeni has given nmeh satisfaction in Maryland; our only 
difficulty is that our funds only pennit the inspoetion of al>out tweiity» 
five per cent of the state during a season, and we a.re not able to 
reinspeet this territory within a reasonable time to ascertain the 
existence of neglected eases and enforce the lavq where necessary. 

The important aspect of this work that I wish to point out is, that 
there is* no doubt that the personal contact method of dispensing in- 
formaiion is the best 7neans of reaching all gro%€(^rs. The local inspec¬ 
tors are enabled to have personal interviews with the growers in their 
own orchards, where they can point out such insects or diseases as 
may be affecting theii* ti*ees; suggest proper culture methods and give 
in a practical manner such information as they need. Moreover, by 
this s^^stenn, we are enabled to reach many farmers wlio may grow a 
few trei^s, and orcliardists, who may never nttmid. farmers' meetinsgs 
wlierc'^ such subjects arc discussed. Bhirther, the local inspectors can 
explain, tlie ivork of the department to the orehanlists and show them 
that our efforts are directed toward he.]piiig thmn in ttu) prot;ectioii 
o,f their trees and in 'production of good crops, rather than in siniking 
eiDforcement of tln^ law^ 

In iny opinion, the extension work of the departments of our colleges 
and stations, and State departments could well adopt such a. |)la.n for 
' disseiriinating other agricultural information. A visit of a good prac¬ 
tical man to many of our farms, spending two or three hours or longer 
with the owner would be of mneh greater seryice to the fanner than 
many bulletins on the different subjects that may be thrown, into the 
.waste-paper basket. The farmer wants praetiaal information and 
most of them are from ‘‘MiasouriJ^ The conditions at each place are 
different, and what would be a good suggestion^ far farm management 
' for one, may be^ entirely useless or undesirable for another. 
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Public Sprayers 

In the course of our work in Maryland for the control of the San 
Jose scale, we found great need of public spraying outfits in various, 
parts of the state, (.‘spechdly in localities where fruit trees are grown 
by the farmers for home use only, and around our cities, towns and 
villages, where a few trees onlj^ are grown by suburbanites for the 
same purpose. Among this class of people there is not sufficient inter- 
43st at stake, ordinarily, to justify their procuring spraying apparatus, 
wfith which to properly treat a half dozen or so trees, but they are 
usually eager to liaAm their trees healthful and willingly employ a 
public spraying outfit to treat such trees effectively. 

It is not an uncoinnion occurrence to observe every fruit tree grow¬ 
ing in some towns or villages badly infested with the scale. In order 
to aid this class of growers by furnishing means whereby they can 
have their trees treated and to demonstrate the field for a successful 
business to the end of inducing private parties to take up the work, 
our department lias conducted public sprayers in different parts of 
Maryland for the past two years. The past season, twenty-five outfits 
were operated. A responsible man was secured to superintend each 
outfit. The spraying was conducted on a basis of cost of operation 
and not with any desire to make a profit for the department. The- 
past season, the concentrated Lime Sulfur Solutions were used, which 
greatly facilitated the work. 

The venture has been a great success in our state. In each locality 
Iwhere an oufit was operated, there has been more work than could 
be accomplished prior to the opening of the buds in the spring. This, 
yeax*, two of the outfits continued operations by spraying for the con¬ 
trol of the Codling Moth. 

Aside from offering immediate relief in saving fruit trees* that 
would otherwise have been killed by the San Jose scale, the inaugura¬ 
tion of this work has accomplished in many instances the principal 
object for which the work was undertaken. It has shown that there is. 
an opportunity for such a business which will give a reasonable profit 
wffiere properly conducted. As a result there are many private parties 
who will conduct public sprayers in Maryland during this coining 
season; in fact there are some who have done considerable wmrk this- 
fall. 

I believe that wm,,as inspectors and professional men, should aim 
to develop means whereby our recommendations can be most effectively 
put'intO' practice,, There is no doubt that the' operation of publie 
sprayers, ami the conducting of'public/spraying demonstrations on the 
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Alins IJ<)nso farms and in other selected orchards, sliowin^i»: the actual 
resultns that can b(’‘ secured hy sprayiiii^' for tlie Codiin.**’ Mt)tli, lias 
aec.oin|)]islied inoi*<j in stimulatiiij^' an intenssi in and popularizing* the 
work of onr dt‘pa;rinu‘nt in Maryland than any other w«)rk: tluit lias 
been, undertaken. 


The Osage Orange Hedge 

I aJii unable to give aetnal data as to the geneiail distribution of this 
liedg(‘ plant, but it can be stated, that it is (minmoiily ein])Ioyed as 
a make-shift fence in the Central, Middle Atlantic and Soutliern 
States of our union. Peidiaps it is more abundant in IMaryland, 
Delaware, Pennsylvania, Ohio, Kansas and adjoining states than in 
many others where it is occasionally seen. The plant is indigenous from 
eastern Kansas south through Arkansas and northeastern Texas, and 
throughout the prairie regions of the Mississippi basin. As to its 
occurrence in Maryland, I may state from actual observation that it 
may be seen in any part of the state but four counties particularly 
are badly afflicted with this nuisance. In these counties there are 
niidoubtedly far more miles of hedge than county roads. It is rather 
peculiar that in those counties the fruit interests are far more pre¬ 
dominant than in other counties of the state. In many instances, this 
is practically the only fence on the farm. It thus serves as a division 
fence between farms, as well as a supposed barrier for farm animals 
between fields. 

The Osage Hedge furnishes an abundant food plant for the San 
JokSC scale, and as this pest is generally disseminated over the central 
and (Uistern [larts of the state, it f(,>liows tliat |)ractieuily ev(u*y lualge 
is infested to a greater or less extent; in fact I have not ol)S(‘rvt.Mi an 
Osage Orange hedge that was not infesttnl witli s(*al(‘. Tliis condition 
is no doubt true in other states where the two nuisanci‘s occur. Un¬ 
fortunately, the plant is so vigorous that seldom will tln^ scaJi^ kdli it 
outright. As hedges oti’er esp(*cial opportunity to the agenci(‘s which 
aid in dissemination of the pest they will serve, to infest fruit trees 
considerable distances from them. 

As inspectors, we should be particularly interested in treatment or 
destraetion of the Osage hedge, only as it serves as an important and 
widespread food plant for, the San Jose scale. However, the hedge 
may be condemned for other economic reasons, as follows: 

First. That seldom is there seen a hedge that will serve as a proper 
fence. If it serves as a barrier to horses and cattle, it will contain 
holes, permitting hogs,and, sheep to'pass through, and as a^whole 
may be considered 'Worthless in barring our domestic animals. 
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SeeoJitL While repairinj^’ is from time to time necessary, it is 
seldom practical. This expense added to that of trimming the hedge 
every year to keep it in a presentable condition, is more than enough 
to effect the cost of eix^ctioii of a good wire fence. The hedge should 
be given one or even two or more trimmings each season. This is an 
expensive and very disagreeable operation principally on account of 
the thorns. 

Third. The Osage Orange plant is a very vigorous grower, its roots 
permeate the ground on each side of the hedge for at least ten feet 
and ill many cases greater distances. It thus robs the soil of fertility 
and moisture that should be accessible to crops planted in the field. 

There are, therefore, several vulnerable points of attack, in fact the 
majority of those who keep Osage hedges recognize it as a general 
nuisance, but aside from the natural reluctance to lose the first cost 
of the plants and perhaps many years of expense in inaintenanee, the 
expense of grubbing up the hedge and the setting of a new fence is in 
the majority of cases the only excuse for their existence on so many 
farms. 

In Maindand the department has adopted the policy of allowing the 
farmers three years in which to rid their property of this nnisance. 
Thus the hedge bordering on the fields to be cultivated each season 
nan be destroyed. This method will not work a hardship on the owner 
or tenant, and it is hoped that it will serve to gradually eliminate this 
important food plant of the San Jose scale, and otherwise expensive 
make-shift for a fence from Maryland farms. 

It seems to me that a widespread campaign may be w^’aged by the 
inspectors of the several states in ridding our country of this most 
troublesome hedge plant. 


DISCUSSIONS OP' QUESTIONS ON PROGEAM 

President: Question TVo: ‘^What means can be taken to require 
the. railroad officials to be more strict in demanding certificates w^hen 
ac(3eptiag nursery stock for transportation?’’ 

If there is nothing special to be said about this matter, we will pass 
on, as the railroad officials are very willing to cooperate with the 
inspector, and I believe have always sent notices of stock received 
without certificates, or have held the stock, or refused ‘to take it, be¬ 
cause it was not accompanied by a certificate. 

Surface: Notifications of The receipt of foreign stock, how¬ 
ever, sometimes do not reach us until the goods have'passed through 
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tlieir freight offices, and the sliipineuts cannot therefore be followed 
lip. Tliese -people hold the ])apers in their office iiniil they have sev- 
t‘ral, instead of forwarding them at once to ns. They do not seem to 
tlu‘ importance of mailing these reports immediattdy, when 
shipments |)a,ss throngh their office. 

The Secretary of AgTicnltnre of Pennsylvania took this nuitter up 
and went to the headquartei^s of the Pennsylvania Railway Coinpaiiyy 
and mici) then we have been notified more promptly. 

Mr. Atwood ; We have had something over two thousand reports 
from transportation companies, and we have had very little com¬ 
plaint to make in regard to delays in mailing the same. We have 
sixty odd transportation companies wdth wdiom jce are in correspon¬ 
dence and wm agree upon the necessity of pinnipt reporting, and have 
in various ways secured the promise of their cooperation, so that the 
thing is working out very smoothly, for all purpOvses, 

President-Washburn: Question Four: ‘^'Are scale marks to be 
considered prima facie evidence of infestation?’’ 

Mr, Gillette : Until this last year we received some little stock 
that >sliowT‘d signs of this scale; now we are finding a considerable 
number of shipments containing scale marked trees. In Colorado it is 
a matter of keeping the insect out of the State. 

Mr. Atwood: We destroy all stock wdth live scale upon it, and 
nurserymen are very wdlling to destroy any trees with scale marks 
upon them, as their presence is a distinct iiipiry to their business. 

We take that stand, because as a rule the nurseryman, as well as 
the buyer of th<;‘ stock, will refuse to buy it, if scarred. We never 
take trees and fix them up for sale. I don’t think that lias ever been 
done in the State of New Yorlc, and the nurswryimin will not liandle 
troths inarlced with s(Rih?, and if received tlujy are ndiirrned direct to 
the shipper. It is m^cessary for our inspiadors sonudrimes to stand 
between the nui'serynum and the fruit gi^owers. 

We all know that trees w^ill show scales, wlietlier they have Ixieii 
treated and fumigated, or not. The nurseryman does not want to 
arouse the suspicion of his customer, and therefore this is a jiroposi- 
tion with which we have nothing to do in our department. The de¬ 
partment takes the position that anything with live scales on it must 
be destroyed. 

We have requests received from inspectors in som,e of the other 
states* asking how long after a tree was fumigated, it would be in a 
condition to be sold. How long will a scale retain its freshness and 
color after its fumigation? 
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]\Ir. Hitchins : I have had letters asking the same question, from 
men, and have replied that we would not take such trees at all 

Mr. Heusted: I have had an experience which I would like to 
relate to you. We have had an opportunity to experiment on a ship¬ 
ment coming from another state. The scales were of an olive color 
and Avere dry, but Ave failed to find a single live insect. When one of 
these trees Avas examined the folloAving July, liOAvever, we discovered 
a feAv young lice on it. 

Pkesiden't Washburn : Question Five: ^ ^ Should not nurserymen 
be required to fumigate all buds and cions and by AA'hat formula!” 

Mr. Atvaucd : Some of our nurserymen are obliged to fumigate 
cions in NeAv York. Cions are fumigated AAutli full strength. I know 
of one nnrserjmian who has made a practice of fumigating all of Ms 
buds with the full strength formula, allowing fifteen to tAventy min¬ 
utes exposure, and no damage AA^hatever was done. 

Now, there is no objection to the nurseryman fumigating his buds, 
and there is every reason why he should, because the scales are likely 
to be attached just under the buds. 

A man can go into an orchard and get Ms bud sticks that are in¬ 
fested, and thus introduce the scale into Ms nursery. I have seen 
many cases of this kind. 

My impression is that fumigation can be successfully used to kill 
the scale on the buds. Old trees might not be affected by fumigation, 
but there is some question as to whether a tAventy minute exposure 
during the summer Avould not result in disaster to groAving biids. 

Presxdent AYashburn: Question Nine: ‘^What shall be done for 
the owner after his orchard is inspected!” 

Mb. Surface: We give the orchardist a AAuitten report as to what 
the inspector finds, telling him what pests are found on the trees, a 
duplicate of Avhieh is sent to my office, and at the proper season for 
treating these pests, we write Mm again, lest he forget, and tell Mm 
that this is the time the pests are to be treated, and also what to do 
for them. We tell him, also, that if lie has a spray-pump, Ave will send 
our inspector to his orchard, if he desires, to instruct him in regard 
to the use of the pump, the only charge made is for the local trans¬ 
portation to and from meals and lodging. 

President Washburn: Question Twelve*. ”Shall there be legisla¬ 
tion against selling fruits infested with San Jose scale and the 
Codling Moth!” 

A Member: I might say that such a law might be the best thing 
for fruit growers, As it would keep infested fruit out of the market. 
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It would be tli{‘ vory best tiling* that (^onld be d(>n<\— yet tliey -would 
resent it:. 

Mr. I-lmniiNOS : At, the New England fiaiit sliow held :iii Boston 
a i‘(‘w w(H-*ks a,i>'(\ some of tli(‘ {)riz(‘ applies tinit wert^ awa,rded the blm^ 
ribbons wen*, badly infested wit.h Sa,n Jose Scale, in spite of tlie fact 
that th,o jiidji^'es were (*xperts on fruit. 

I would like to know what to do with infested fruit. I had one 
person write me, asking if I thought it would hurt him if lie ate a 
San Jose Scale. I told him I thought he would suiTive. 

Mr. (biLi.BTTR: It seems to me that fruit marked with this scale 
should luh'. be allowed on the market. 

President Wasmburn: Question Thirteen: '^What are the argu¬ 
ments ill favor of imspeetion and. the control of peach yellows and little 
peach!’ ’ 

Mr. IIeubted: I suggested this question, as I would like to have 
some one else’s opinion on it. 

Mr. Taft: Up to the last year or two, I had seen only one nursery 
tree which showed signs of disease, but I have seen trees this year 
which have come from nurseries and were put out in the spring, and 
showed syniptoms before the season was over. 

Mr. Atwood : In our experiments in New York State, wc are going 
to keep watch on this point, as we are all very much interested in it. 

Some six years ago w^e took about ten sepia re miles and attempted 
to control the peach yellows, and b ,7 ordering the trees which were 
infested taken out annually, the number of diseased trees in that 
area has gradually grown less. 

Mr. 'WiiJiiAMB: Regarding the (piestion of s<?euring the ])(\st pits 
for the various nurserymen: Our people secured most of tlieir pits as I 
uoderstand it, from growcTs in North Carolina. 

It is a question as to whether it is a disease in somx* particular 
climate or zone, or some particular section, Should a man C(‘as(^ from 
getti.ng Ids pits from North Carolina? 

Me. CtIleettis: In Colorado the peach yellows lias never been 
knowm, in our peach section, although watched very closely. 

Mr. Worsham:' The yellows are liable to develop a.fter the trees 
are a year old. Professor Phillips has been working with liis imrsery- 
,men for the past two years, and insisting that they buy their pits from 
the southern growers, and we have, made many inspections of orchards 
from. wMch pits were taken to be supx>lied to Georgia growers. 

I. know Georgia orehardists liave supplied a great many pits at 
Professor. PhillipsPsuggestion.., ■ ■ ■ 

-Gn the other point, we are not in a position to say. 
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Professor Scot nt one time was of the opinion that the yellows 
■would not spread in the far South, and for a great many years some 
of the growers earried stock from the East down into Georgia, but 
w’e have ntw'er found a single ease of yellows. 

]\[r. Surface; I would like to call attcmtion to an articde by G-. P, 
Clinton iti the Connecticut Pomological Annual Eeport for last Feb¬ 
ruary, in W'hieh he discussed peach yellows, and brings out most im¬ 
portant facts. I would suggest that "we cite these references, as 
oftentimes a man is too busy to read every article in the magazines^ 
and that would be the best way to keep in touch with what is going on. 

Professor Taft: Our experience in Michigan does not give us rea¬ 
son to think that the disease is to any great extent influenced by cli¬ 
matic conditions except that the disease generally seepis to be most 
virulent, or the trees are perhaps more subject to attack, when the,y 
have been weakened by a severe winter or other unfavorable cli¬ 
matic conditions. The disease itself is unquestionably of a con¬ 
tagious nature for although peaches are grown quite extensively in 
thirty or forty of the Michigan counties, yellows was for the first ten 
years after its appearance in Michigan confined to a single county al¬ 
though the conditions there were not unlike many of the others. 

Prom this county of Berrien, wdiich is in the soiitlOTest part of the 
state, the disease spread gradually to the north and east but in forty 
years has not advanced more than 100 miles. 

Had there been much danger of the spreading of the disease 
through nursery stock, it would have unquestionably broken out in 
every county in which peaches are grown but the fact is that it is un¬ 
known in fully one half the counties of the state and, at the end of 
twenty years after it was first noticed, it had not appeared in more 
than a half dozen counties. 

Mr. Hitchings: In Maine, we have had to do a-way with the 
climadic theory maintained in the Connecticut article. We have had 
for the last few years a great increase of yellow^s, and the point of the 
alignment is: '^Is not this infiueneed by climatic conditions 

It has been the feeling among many of our inspectors that the dis¬ 
cussion of this article has been inclined to prove that the yellows wms 
due to climatic conditions. The results, however, do not agree with 
some of the previous work done by Irwin P. Smith. 

A Member: Two years ago some fruit trees 'which were infected 
with this disease bore premature fruit and this year they bore perfect 
fruit. ' ’ ’ ' '" '' 

Professor 'TaW: I:have seen premature; fruit which was 'rather 
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red around the wliicli wa,s due to a very hot season or to borers^ 
but that coloration is not cliar act eristic of yellows. 

Peesident Washburn: Question Fourteen: ^hSlionld the sale of 
prenmturi^ peaches be proliibited ? 

Mr, WiLiJAMSa This is a, question of importance to many growtus. 

Mr. Taft: Our law requires the cicstruetion of premature fruity 
and it lias been carried out. It has the effect of securing the proper 
destruction of infested trees. 

Usually owners are not inclined to cut them out, but, with this law, 
we have been able to have the trees promptly destroyed. 

A Member: In some states the growers desire to harvest the crop 
before destroying the trees. 

Mr. Taft : We do not take that into aceonnt and so far as we know 
the disease does not spread during that period of the year, but if these 
growers were allowed to gather in the fruit and sell it, the trees would 
not be promptly destroyed. If the fruit cannot be sold, they wiU 
cut them out. 

President Washburn: Question Fifteen: ‘‘^'Wliat is the present 
status of the Crown Gall on apple? How is such considereduin issu¬ 
ing certificates F ’ 

Mr. Williams: In Alabama there is a question whether there 
should be an allowance for oversight. A great many times the owners 
of nurseries are not able to determine personally whether all trees 
are free from Crown Gall, 

Now, thex*e was one order delivered, where we found between 2 per 
cent and 3 per cent of the trees infested with Crown Gall, and accord¬ 
ing to the law, the nurserymen arc required to destroy them. 

In some states they allow 2 or 3 per cent for oversight. Every man 
cannot personally look after his stock. 

A Mem:bee: If I have been wrong regarding this phase of inspec¬ 
tion, you will kindly let me know your opinion. 

One of the very largest nurseries noticed a large amount of Gall on 
raspberries, and I was very certain of the disease. I sent some of 
them to Washington to confirm my diagnosis, and it proved to be a 
very bad case of Crown Gall. 

I sent them, the certificate with the words Contagious Diseases 
left off, so that they have a certificate allowing them to ship stock. It 
would have caused a row; a very big row. These people are morally 
convinced that Crown Gall is not injurious. 

Me. Engb'L: Destroying the infested trees is the onlynieasure, we 
have taken thus far, although we have to keep the drees from being 
.shipped. Recently a consignment of apple and peach trees came to 
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'Harrisburg wMcli I personally inspeetecL Fully 15 per cent were 
rejcieted outright, and fully 40 per cent of the balance showed marked 
symptoms of Crown Gall, and were only accepted on condition that 
the consignee would not sell them, but use them experimentally for 
his own planting. The balance were accepted and while some of our 
scientists do not attach much importance to the disease others do, and 
I would prefer not to plant them myself. I would be glad to know 
the opinions of the members present as to what they would have 
done in this case. There is considerable trouble and we must in a 
measure depend upon the care and honesty of the nurserymen, as 
there is usually no indication of the disease apparent before digging. 

President Washburn: I would not, I think, under the circiim- 
stances, refuse him a certificate; yet, I would expect him not to send 
me any more trees of that kind, as all trees I 'would expect to be free 
from diseases of any kind, and I would also make him understand 
that I 'w^as giving him the certificate with the understanding that he 
would reject any trees found with Crown Gall. 

Mr. Worsham: There seems to he a good deal of division along 
that line, and this Association ought to go on record as to whether we 
should or should not give certificates in cases of this kind. 

Mr. Gillette: In Colorado the fruit growers despise Crown Gall 
as much as anything that comes into their orchards. If you come 
across a stunted tree, you will find if you investigate that it is in¬ 
fested with Crown Gall. Last year one of the leading nurseries in 
the state shipped more than one hundred thousand trees into another 
state, and a large percentage of them contained Crown Gall, but we 
have not received any with Crown Gall, to our knowledge, yet. 

A Member : Concerning the statement made by Mr. Engle: I be¬ 
lieve I should have allowed him to keep the trees, after destroying the 
15 per cent, but I w^ould also have made him promise to plant them 
himself, and not sell them to his customers. 

Mr. Summers : My own feeling for several years has been that the 
Crown Gall was really one of the most serious nursery problems with 
which the inspector has to deal. There are several distinct aspects of 
this problem which should be considered. One is the propriety of 
giving a certificate to a nurseryman on whose grounds Crown Gall is 
found. I know that our certificates do not always say exactly what 
they mean. I will say frankly that if I did not give certificates in 
Iowa to any nurserymen excepting those whose stock is entirely free 
from Crown Gall I wmuld not issue any certificates. I am speaking 
here, of course, of general nurserymen who grow apple trees, not of 
those growing only ornamentals or berry plants. I cannot help 
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HgiTeirGu' with, wliat sjiid hy tlie o'cntlenieii from Colorado. I lia.ve 
Ihmmi stmlyiiiv tliis [)ro})l,(>m fm* a ^‘ood many yoars myself in Iowa. 

Wv lia.V(* (']ro\v!i fla.ll in a jLi^nod many or<dia.rds. Tlio Crown Call 
tnM:‘s do not a.vmaijux^. in laairin^’ (jualities anywlu'rc ,!,sioar tiie avera;i>'e 
of Uie oilier triads. It is possible f(i)r fliose who are fa^miUar wiih tlie 
tdfecds of t,iiis disease to go tliro.ngh an or(^,hard and piek out with a 
fliir d('‘g'r(:‘e of eertainty t,}ie Crown Call trees. Now the ini porta,nt 
question is, wliat are we going to do in eontrolling* this disease? It 

is quite one thing to say that I, in Iowa, for instance, will, require 

nnrserymeo to agree to destroy all Crown Gall trees at digging time, 
and (juite anotlier thing to see that this rule is carrical out. I have not 
])een entirely consistent in my xmlicy in regard to this. I cannot hell) 
regai’ding it as little more than a mere foian to give a certiiicate and at 
the same time reipiire an agreement from the nurseryman that lie 
will destroy the Crown Gall trees. The honest nurseryman does not 
need to have that statement required of him, and the majority of 

them are honest. The dishonest ones will not respect it. Here is 

an example* of the wuiy this policy works out. One of the oldest and 
most reliable nurserymen in Iowa was taken ill just before the spring 
shipping season, wl-th pneumonia. He had been warned that be 
had more Crown Gall than usual. His foreman had a slight in¬ 
terest in the busmesB, and before we knew it he had sorted out a lot 
of Crown Gall trees and shipped them to a nurseryman, a dealer, 
who was going to resell them. I hax)pened to be at that dealer’s 
grounds by accident when the consignment of trees arrived, otherwise 
I think it probable that they would all have been deliveriMl to cus¬ 
tomers. This raiso's the question as to how many Grown Gall tn^es 
are being shipped in other x}laces by the employees of nurscuymen with¬ 
out the personal linowhulg'e of tliosii nni'serymeri. ITie growi^r a).)ov(^ 
referred to was not personally respoiisible. He had givim firoper 
directions and he was too ill personally to superintend any liusiness. 
In very many cases large nurseiymen are obliged to de'{-)(,*r,ul on im.m 
who cannot be kept tix> to the standarti the nursery in eii would wish. 
What are we going to do in such a ease as this f 
Now, I would add in closing, that I think this Crown Gall problem 
is one which we should do our best to take care of. A nurseryman asks 
us to inspect andeissue a certificate' on his stock. "We may .know 
that he is doing all that he can to keep this disease out of his nur¬ 
sery, nevertheless, a good deal of Crown Gall is found. He naturally 
.calls upon us for directions as to how^ be can^ grow clean stock. If we 
are to refuse him a certificate because nf the prese.nee of any dise«:^e 
seems to 'me, That we should be abk' to give him more than a, few 
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vagne hypotheses as to the methods liy which lie e^ill eradicate that 
disease. 

8. J. Hunter: It seems to me that we lia^e arrived at a place 
•where W(^ may properly ask the question: AYhat part can this xlssocia- 
tioii take in dealing with such eases as the one under eoiisiderationf 
It would seem pertinent to ask, Can this Association standardize the 
work of the inspectors in the various states? It is generally conceded 
that the Crown Gall may he found wherever apple stock is grown. 
The gentleman from Iowa has given proper expression to this phase 
of the subject. There is some difference of opinion regarding the in¬ 
jurious effect of this crown gall, but the majority, I belieAUv look upon 
it as highly detrimental to the life of the host. Crown Gall in the 
more advanced stages is more readily recognized and therefore does 
not pass as readily as some of the subjects of quarantine. The issn- 
vance of a certificate, with the understanding that the recipient will cull 
'.out all the Crown Gall, is a common jii'aetice, although by no means a 
satisfactory one. It seems to me that it is time for ns to consider in¬ 
spection both at the nursery grounds and at the point of destination. 

Mb. J. L. Phillips: We have done a great deal of work on Crown 
Gall for five or six years, and we have found, almost invariably, that 
trees affected by Crown Gall may grow fairly well in the orchard dur¬ 
ing* the first year or two, bat will die before many years. They 
simply rot off and die. The nurserymen have had a great deal of 
trouble of late years, as some trees in consignments are found to have 
Crown Gall, while the majority are all right, and we do not feel like 
discarding them, unless absolutely necessary. 

We realize, also, that this is one of the most serious troubles with 
which the nurseryman has to deal, and we have given a good deal of 
thought to it, and conducted many experiments. 

We noticed that scions from trees, affected with Grown Gall would 
produce diseased trees. Forty to 60 per cent of our experimental trees, 
were affected, by this disease where scions were cut from diseased trees. 

If you get scions from healthy trees, you will have little or no trou¬ 
ble. We had an opportunity to make observation during the past two 
years in quite a large number of trees in a new nursery. 

The scions came principally from old orchards. A large percentage 
of the trees are in the nursery at the present time, but of those taken 
out last fall only about from 6 to 9 per cent were affected with Crown 
Gall. 

Our present understanding of the matter is that scions'cnt from 
trees diseased • with crown gall will transmit the infection into trees 
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;U'r(>wn from tiimii, and tlia,t scions cut from healthy trees wiil produce 
Ilea Hi ly trecs„ 

We liiii! an o|>j)ortnnity to observe a V(‘ry larye number of trees 
duriiiy tii<* last n or 0 yiaars, and in this iiursiry, in particulaiy some 
40,(1011 tfoi^s were 'und(3r onr observation. In practically every case 
wliei*(^ tin'' scions w<‘:re cut from the tops of diseased trees, they pro- 
diic(‘d (irown Gall. 

li. looks to me as though, if 50 to 60 per cent of the trees in a iinr" 
vsor}' are aifected with crown gall, the entire lot should be destroyed, 
but mdiil inirs(oyinen have had a little more time to get their nur- 
s(nh\s in condition, this would be rather drastic. These questions, as 
wGl as transmission of x>oach yellows and measures of control in the 
nursery are discussed in my rex^ort now in press. 

This concludes the Proceedings of the meeting. 

J, B. SymonS; 

Secretary 


ScieMific Notes 

A Typical Name for the Friend Type of Nozzle. —At the meeting of 
Economic Entomologists in December, 1910, there was more or less confu¬ 
sion when speaking of a comparatively new type of nozzle. As no general 
name has been decided upon, the maker’s name has usually been given this 
nozzle, such as the Friend, Myers’ Power, Deming, etc. It is so distinctly 
•different from the Bordeaux, Vermorel and other types that I would suggest 
the name Disc. The feature of the nozzle is the disc, which is found at the 
outlet and regulates the spray. 

This type is being used very extensively and is a great improvement over 
th(» old nozzles. The name disc describes very simply the main feature and 
can b<^ generally used In such a way as not to show any partiality to an 
liidividmil dealer or manufacturer. 

Stiould d-iis stiggcisdon meet with the approval of the Kc'ononiic* Entomob 
©gists, might it not he well for all to adopt the same name? 


II. Tj. Fkost 
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Tile editors will thankfully receive news items and other matter likely to be of in¬ 
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Recent years have witnessed a marvelous increase in our insecticide 
batteries. Some of the newer or quicker acting materials or prepara¬ 
tions have already been sufficiently tested and have either been dis¬ 
carded as worthless or otherwise accorded a suitable place in our 
defensive campaigns. Last year we were confronted with statements 
ot injuries to fruit trees in the west by arsenical poisons. Other in¬ 
vestigators have denied the sufficiency of the data to prove the thesis, 
and have attributed the trouble to other causes without, so far as 
can be seen by the uninitiated, adducing more convincing eridenee in 
support of their position. It is to be regretted that the latter parties 
have not yet been able to make or at least to publish the results of 
careful studies from the chemical standpoint. The problem is too 
lax'ge to be disposed of quickly, and too serious in its potentialities to 
be ignored. Every possible factor should be the subject of careful 
investigations, even though a final solution is not reached within a 
decade. There is a grave question as to whether we are yet in po¬ 
sition to discuss the ultimate effect of adding to orchard soils, an¬ 
nually, quantities of a partially soluble arsenical compound. It should 
be remembered, that spraying with poisons is comparatively new. The 
effect upon the soil of repeated insecticide applications, should be 
well considered before the use of any material is advised as a pari 
of the regular orchairi management. It seems timely to at least raise 
a doubt as to advisability of using large amounts of poison simply to 
obtain results quickly, unless the latter are necessitated by peculiar 
local conditions. “We would suggest for the present, placing more 
emphasis upon thoroughness in an endeavor to secure the maximum 
benefit with a minimum application. 
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Reviews 

A Monographic Revision of the Twisted Winged Insects Com¬ 
prising the OTder Strepsiptera Kirby, by W. DwKniT j3iFKcifi^ 
Sinitlr’s lust U. S. Nat. J\!us. Bull, bb, p. 15 pis., 1909. 

In this importaul mouogTai,)!) Mr. Pierce has iiidiKlcd practically ail that 
is known ("onceniiiig the peculiar parasitic insects of the order Strepsiptera. 
The work (Huitains a detailed account of the s.vsUunatic relationships <»f these 
insects, of tiudr ri'lations to tlieir liyiueiiopteroiis and houiopterous liosts,, 
their effects on tht'se hosts, tlieir taxonomy and geographi(*al distribution, a 
list, of all tile known specii^s and a vcM*y complete hilihography. I-Je tliiis 
presents us witli an excelUnit foundation on wliicli all future students of the 
group will have to build. To (aaiservalive entomologists it will seem that 
Mr. Eder(*e has dealt with the taxonomy in a spirit of over-refinemeiit, or 
preciosity. Accepting Kiriiy’s view tiiat the Strepsiptera constitute an inde¬ 
pendent (trdcr, he seems to feel tliat Ik' must give this simiil (*oinpact group 
of highly specialized parasites the status and dignity of one of tlie larger 
orders. He therefore divides it into 4 superfamilies and <S families. He cites 
37 genera to include tiie 109 species; 25, or about two-thirds of the genera, 
and 4U, or somewhat more than one-third of the species heiiig described as 
new. The desire to fill out an order in this elaborately articulated maimer 
.necessarily leads, in the case under discussion, to the use of rather meager 
cd,iaraeters for superfamily, family, generic and specific distinction, ami puts 
the Strepsiptera out of all proper perspective to the other insect orders. 
Furthermore, the penuauent value of these characters is rendered highly 
problematical owing to the small amount of material examined, for the Strep- 
siptera lire by no means common in collections. Thus out of the 109 recorded 
speides, only 18 are known from specimens of both sexes, and 10 of these 
belong to two allied genera. Of the 34 species enumerated in the largest 
gtaiiis, *S7|//op,s‘, for example, specimens of 10 have not been examined liy the 
author, 15 are d<\scrihed from single specimens, 4 from two, 3 from three, 
1 from four and 1 from five specimens. Some whole genera (U* own familUss 
are based on only one of the sexes. Certainly the meagm* specific characters 
titiliz(‘d by Pierce can have taxonomic value only if it can i>e shown (hat they 
are subject to very little variation. This is impossibles Iiowever, with the 
very limited amount of material now on ’hand. Whidher, under tlie ('ircuni- 
stances, it is better to multiply speiaes and genera and run tlie rislv of sac¬ 
rificing many of them to a future synonymy, or to pnx^eeil very slowly and 
conservatively, especially when dealing with sndi a specialized and parasitic 
group, is a matter on which there may he some difference of opinion. It is 
certain, Iiowever, that the latter inethod, though it may seem to be more 
timorous, may have the advantage of not burdening the nomenclature with 
superfluous names, nor necessitate extensive taxonomic tinkering and read- 
jnstment in the future. One of Pierce’s reasons for multiplying species is to 
be fouiKl in his assumption that every species of Strepsipteron has its own 
particular host species. But in Aeroaehwmus^ of which he has seen more 
material than of any other genus, this rule breaks down, for PrMMes rnlrlgi* 
noms is attacked by 4, and P. iemnun by two species of the parasites, and 
one of these npecies is common to both of the wasps. If we accept'this postu- 
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late of very exclusive aclaptutioii of parasite to host, we must assume that tiie 
larVcB, or triiiuguliiis, which stand but little chance anyway, when they are on 
the flowcu's, of getting on to Hymenoptera, have their chances of survival still 
further dimiiiishe<l by being carried to the nests of the wrong species of wasps 
or lu^es. There are also a few minor points which strike the reader of 
Pierce’s monograph as being inadequate or erroneous. Thus the measure- 
ineiits should have been given uniformly in micromillimeters (/t), if they are 
really as important as ho would have us believe. The view that the Strep- 
sipteron, is not entoparasitic. These, however, are slight errors, and Mr. 
mouth and alimentary tract, as Brues has shown, and there is therefore no 
reason for supposing that it feeds unlike other entoparasitic larval insects, 
It is not true that the Strepsipteran type of metamorphosis “is unique among 
insects,” for the reason that “in no other case is there complete eiulopara- 
sitism,” since the triunguliii, or first larval stage, even of the female Strep- 
sipteron, is not entoparasitic. These, however, are slight errors, and Mr. 
Pierce is deserving of great praise for the care and diligence with which he 
has brought together all the scattered and fragmentary descriptions of the 
Strepsiptera and for the copious and substantial additions he has made to 
our knowledge of this extraordinary group of insects. 

W. M. WlIEELE-R 

Experiments with Powdered Arsenate of Lead as a Practical Boil 
Weevil Poison, hy Wilmon Newell and G. D. Smith, Louisiana 
Crop Pest Commission, Cit*c. 33, p. 251-333, PL 1, 1909. 

Two recent publications of the Lousiana Crop Pest Commission furnish 
the most importJiut data thus far brought forward concerning the control of 
the boll weevil, at least as far as its control in the lower Mississippi Valley 
is concerned. We predict that the results published iu these two bulletins 
will be worth many times the entire cost of the Commission to the citizens of 
Louisiana. 

Ill Circular 2;i of the Louisiana Crop Pest Commission, Professor Newell de- 
scribe<l prtdiminary experiments with powdered arsenate of lead as a remedy 
for the boll weevil, which indicated the practicability of its use. In the iml- 
letin just issued the outcome of practical field experiments is recounted and 
It is evident that Mr. Newell and his assistants have demonstrated for the 
first time the smvessful use of poisons for the boll weevil. There is a long 
and checkercHl history of the attempts to poison the boll weevil which need 
not be rehenrstHl, l)ui, from the account given it w^ould seem that a method 
has finally been demonstrated which is both effective and practical under 
preva iling coiiclitious. 

The principal field experiments iu 1908 were destroyed by floods, but nine 
acres located at Mansfield, fLa., showed an increase of 56 lbs. seed cotton per 
acre from a single application of one pound of powdet*ed arsenate of lead 
per a<Te, this giving a net profit of two dollars per acre. This experiment is of 
interest because on the same ground experiments were made with Paris 
green in 1907 which showed a decrease of 97 pounds per acre against the 56 
pounds increase when the arsenate of lead was used. Two experiments car¬ 
ried on with liquid arsenate of lead showed no benefit resulting. 

Several cages were used for mahing further tests of the effect of powdered 
arsenate pf lead.. These'were about, five feet high - covering a single plant 
'■which,bore about 15 bolls and many squares; 100'.weevils-were confined in 
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each cage. Tlie plants in two cages were poisoned while those in the other 
two were not. Pour days after the introduction of the weevils on July ?>0., 
fully half of them were killed on the poisoned plants, the most of them dying 
during the first tw<^ days. Altho the effect wms not as pronounced as where 
llie Wi^evils were feeding upon squares only, it was so encuiiraglng as to^ 
lead up to tln^ extensive experiments of 1909. 

In 1909 expeTinients wm’e carrual on at four different points on a total of 
95 acres wdth 13 different plots treated and corresponding check plots. The 
plots were arranged so as to determine the relative value of from 1 to 10 ap> 
plications and from 1 to 50 pounds per acre according to the number of times 
applied. The plots were well laid out to -determine these points by (*oinpari- 
son with the checks and the number of infested squares on a considerable 
niimtmr of plants in each plot was counted nine times at weekly or ten clay 
intervals. In determining the profit the cost of the poison and the labor was 
deducted froju the benefit derived in each plot. The average produdion of 
all the c?otton poisoned in 12 plots on 46 acres was 673.8 pounds per acre. 
The average production on 12 similar plots not treated, a total of 49 acres,, 
was 392.0 pounds per acre; thus the average increase in produdion was. 
281.2 pounds per acre or 71 per ccait. The tables show the profits on each 
plot in detail and the profits are so uniform and the benefit on the whole 
area is so evident as to exclude any possibility of the results not being thoroly 
reliable. The greatest profit per acre was secured by dusting five times,, 
which showed a profit of $23.54 per acre. 

Mr. Newell points out that the fall destruction of cotton stalks is neces¬ 
sary even with this treatment. If the poison kills 75 per cent, and the weevils 
be excessively abundant, the 25 per cent not killed would be more than 
enough to destroy all the squares. This is evidenced by an experiment at 
Woodsido, La., where there was an unusually heavy infestation in 1908 and 
no cotton was grown in 1909 except on four acres specially planted for the 
expcrinumt, upon which the weevils were concentrated, there being 5 to 8 
weevils per plant at the first poisoning. Were it not for the poison the crop 
would have beim totally destroyed. As it was the weevils kept coming* in 
until about .Inly 5 and not until three W(‘eks later or after four applicuiious 
of tile poison, were any squares foruuHk The most successful exjRnriments 
with the use of dry arsenate of load were wiiero the stalkus had been dc^stroyed 
the previous fall and the number of hibernating weevils bad been so rm 
diiced that but a small mnnlxm escaped the poisoning. 

As might be expedi.ul the experiments indicated that early varieties show 
more benefit and it seems probable that the poisoning will bo more profitable- 
on the limbless typo of cotton than on the spreading sorts, due to the smaller 
area necessary to dust. Fertili/.ers also aid in prodiKuiig earliiu^ss’ with a 
corresponding greater benefit from the dusting. The applications in the ex¬ 
periments were maile at weekly intervals, but the experiments do not show 
just how often the dusting* can be made to best advantage. Tliis needs fur¬ 
ther work and other points in the practical use of the poison will need to 
be determined by experiment as the method of application will probably vary 
with the season and various conditions. 

Mr. Ed Neuwirth at West ■Monroe, La., secured the best results of several 
planters who made a practical test of the dry arsenate of lead, securing 14G1 
pounds of seed cotton per acre where it was dusted and 827 pounds per acre 
on that not dusted,, giving an increase of 634 pounds per acre •or 76' per¬ 
cent.' He used 6 lbs. of poison per acre, giving four applications. The authors* 
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recoiiiiuenci tluit the poison be applied first when the first squares appear and 
that five applications be given at weekly intervals. In order to kill the great¬ 
est possible iiiiniber of weevils when the later applications are made, while 
the cotton is budding, the poison must he blowm into the squares. The first 
application requires 21/2 pounds per acre and the fifth 5 to 7 pounds per 
acre. The inargin of profit in poisoning is determined by the market price 
of cotton and also by the cost of arsenate of lead and of labor. With cot¬ 
ton at less than S cents, there would be practically uo profit with the pres¬ 
ent cost of labor and materials. 

The authors are to be commended in very clearly pointing out that the 
treatment will be ineffective unless carefully done and their directions are 
explicitly followed. The cautions given the planter are precise and every 
effort is made to point out the possibilities of failure. Such an attitude on 
the part of those bringing out a new remedy of such great economic impor¬ 
tance to the whole (totton belt is most commendable and is w^orthy of emula¬ 
tion. 

As the origin of arsenate of lead as an insecticide was incidental to the 
campaign of Massaehiivsetts against the gypsy moth, so the dry form has 
been evolved as a boll weevil remedy, and wall quite probably come into 
wade use against other insects as it possesses many points of superiority to 
other dry arsenicals. 

E. D. Sanderson 


Current Notes 

Conducted by the Associate Editor 

Dr. C. J. S. Bethune has recently resigned as Editor of Canadian Entomo¬ 
logist, and has been made Editor Emeritus of that Journal. Dr. Betlmne 
edited the fii*st five volumes when he was succeeded by Dr, Wm. Saunders 
who edited the magazine for thirteen years. Dr. Bethune then again took 
up the work and has continued it until the beginning of the present year, 
thus editing twenty-eight of the forty-one volumes already issued. Dr. 
Bethune is succeeded as editor by Dr. E. M. Walker of the University of 
Toronto. 

William Morton Wheeler, Ph. D., Professor of Economic Entomology in 
Harvard University, delivered eight illustrated lectures during January at 
the University of Pennsylvania on "'The Development and Significance of 
Animal Societies.” 

Mr. Alfred P, Satterthwait of Middletown, Pa., has withdrawn from the 
position of Assistant Economic Zoologist of Pennsylvania. Mr. Satterthwait 
expects to continue in entomological work and is open for an engagement. 

The proposed memorial to the late Dr. James Fletcher will take the form of 
a drinking fountain, consisting of a granite shaft with bronze medallion in¬ 
scription. It will be erected at the Central Experimental Farm at Ottawa, 
Canada. 

The Connecticut legislature at its last session, appropriated $30,000 for a 
fire-proof addition to the chemical laboratory of the Agricultural Experiment 
Station at New Haven. The building is now being constructed and will be 
ready for occupancy during April. Though a small portion of the' new, struc- 
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ture will lio iR.^voted to (^fiomistry, the etitoaioiogicnl (lepartaieiit of the sta¬ 
tion will linve eonvcnient quarters <>u the se('ond floor, eoimistiiig of off|(*e, 
eollertion room aud laboratory with dark room a,ud small iiisectary eon- 
iiected, giving' altogether about. l,40t) square feet of floor spae( 3 - As the eorre- 
spojiding space (ui tlm lower Moor is to Ix" 0 (‘c.upi(Ml by the l>otaiiJcal depart¬ 
ment, all tlH‘ <*oIlections of the station will hereafter be housed in a fire¬ 
proof biiilrliug. Ill tlie bastmieiit an exhibition, room about: ilO x 2d feet will 
be used to display piiuips, iuseidicides and fungicudes. 

"From the Marcdi Eiitomol<,>gi<*al News we learn of the death of Mr. Henry 
Hike of Washington, D. C., on February ISth. Mr. Ulke was 89 years of age 
and was a well known Coleopterist and portrait-painter. 

Professor Charles H. Fcwnakl of the Massachusetts Agricultural College*, 
Amherst, Mass., who has been'quite ill since December, Is now able to be out 
again. 

Entomological News for March, n^cords the death at San Francisco in 
February of Mr. George Willis Kirkaldy of Honolulu, H. I. Mr. Kirkaldy was 
a well known Heinipterlst, and the first volume of his <*atalogue of the 
Hemiptera of the world has already been published. Mr. Kirkaldy was 35 
years of age. He was one of the active members of our association. 

Mr. F. A. Johnston, a graduate student at the Massachusetts Agricultural 
College, has accepted a position with the Bureau of Entomology at Wash¬ 
ington, D, C. 

Work is progressing rapidly on the new Entomological building of the 
Massachusetts Agricultural College, Amherst, Mass. This building is now 
roofeii in and is expected to be finished some time next summer. It is large, 
commodious and fire-proof. We hope, to publish a detailed description of the 
building in a future number of the Journal. 

Mr. H. 0. Marsii of the branch of Truck-Crop and Stored-Produ(*t Insect- 
Investigations of the Bureau of Entomology, U, S. Department of Ai'gicul- 
ture, has resumed work at Rocky Ford, Colorado, where he Innl headquarters 
last year. 

Mr. A.‘B. Massey, B. S., a graduate of the North Carolina A. & M. Col¬ 
lege, has been appointed laiioratory assistant in Entomology at: I he Agricul¬ 
tural Experiment Station, Gainesville, Florida, ajul eiilered upon his new 
duties the last week in January, ^ 

Prof. E. P. Taylor has resigned his position as Entomologist of tin* Moun¬ 
tain Grove Experiment Station iii Missouri, to take up the horticultural in- 
spe<dion work in Mesa County, Colorado; his post office addi'ess Is Grand 
Junction. The county is paying $2,000 a year for this work. 

Mr. George P. Weldon, formerly an assistant in the Maryland Agricmltural 
College, and a graduate of the Colorado Agricultural College, is also located 
in Grand Jimetion and is acting as field Entomologist for the Agricultural 
Experiment Station at Fort Collins.. 

Mr. Donald J. Caffrey,. graduate of the Massachusetts Agricultural College 
and a graduate' studemt of its Entomological department, has accepted a posi¬ 
tion as assistant to the 'State Entomologist of Connecticut Mr., Caffrey en¬ 
tered upon Ms duties January 17th.and will,have charge lociUly'Of the Gypsy 
Moth' Suppression work at Wallingford. 

Mailed April 15, 1910. 
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ON THE HABIT WITH CERTAIN CHALCIDOIDEA OF 
.FEEDING AT PUNCTURE HOLES MADE BY THE 
OVIPOSITOR 
By L. 0. Howard 

In his article on the importation of TetrasticJms xwntkomelmnce- 
in the Journal of Economic Entomology, Volume I, No. 5, 1908, pages 
281-289, the writer described the observations of Paul Marehal on this 
European Tetrastichus in which he showed that in many cases the 
ovipositor is used as a pin to pierce the shell of the egg in order that 
the adult may suck its contents. He showed that many punctures 
were made in this way without oviposition and ap];>arently for the 
purpose of feeding. Similar observations were made by Mr. W. F. 
Piske when this same parasite was imported into this country. 

Again in the Journal of Economic Entomology, Volume II, No. 
4, August, 1909, page 278, Dr. H. T, Pemald mentions an undeter¬ 
mined parasite of the eggs of the asparagus beetle {Grioceris 
asxMiragi) and in a, circular of the Massachusetts xigricultural Experi¬ 
ment Station (No. 23, published July, 1909) Doctor Fernald states 
that one of the observers of this insect at Concord, Mass., reports 
seeing the parasite occasionally attack the eggs with its mouth parts, 
consuming the contents of the eggs. He stated that he had not ob¬ 
served this himself and was of the opinion that the observation needed 
verifying. Mr. C. W. Prescott, of Concord, Mass., on May 23rd no¬ 
ticed that a number of the eggs of the asparagus beetle were empty 
and dead* Pie told Mr. J. B. S* Norton, of the Bureau of Plant 
Industry, who was,there,'about it, and,together,Mr. Prescott and Mr. 
Norton, examined the, eggs, 'carefully. They saw the parasite thrust 
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it8 ovipositor into tlie ami afterwards noticed it mouthing' tlie 

a,|)er'tiire a/iid appaiao'itiy aiisorhin^* tin* eoiihmtK of tlie This 

olKservalion was ri'portiai to the Bnrcani of Eiitonioloj^y, and IVIr. A. 
V. Biiiyess of ilK‘ Pjureau vi^si^e(l M'r. "Pr<\scol[t's place and vmified 
th^^ observations. In several instances he noticed that the |)a;rasit(‘s 
licked tiie wounds made by the ovi])ositor aftm* it was witlulrawn 
from the tmt in other instances direct feedino* npon the c,i>'j 4 ‘s ap- 
peariai to l)e evident by their i»TadnaI collapse. Th(‘ parasite in ([in^s- 
tioii was described by Mr. J. C. CrawfoiM in the Proceedings of the 
Entomological Society of A¥asliington, Volume XI, No. 8, ()('to!)er, 
1909, as Tctrasticlius asp(tra(ji, from specimens received from Doctor 
Pernald. 

In the Comptes rendns hebdomadaii es des Seances de PAeadioinie 
des Sciences de Paris, voL OXIjVIII, no 18, p. 1223-25, May 3, 1909, 
Dr. Paul Marehal gives some interesting observations on the ovi- 
position of Aphelinus,.under the following title: ‘Mja ponte des 
Aplieliruis ct Pinteret individuel dans les actes lies a la conservation 
de Pespece.' ' His observations were made upon Apheliiiiis 
in relation to Aspidiotiis ostremforrms. The observations in brief are 
as follows: 

'Hlefore egg-laying the Ilymenopterons insect places itself about 
the-center of the scale which covers and completely hides each of the 
C'oceidaL Then it advances slowly towards the periphery of the scale 
with a light, balancing, sidewise movement of the body and palpitat¬ 
ing with its antemma Arriving at the edge it turns l)rusqviely 
towards the center, and on different occasions it liegins again in otlun.' 
radial directions tlic sa-me manceuvres without leaving the Co(?eid. 
The object of these singular iireliminaries seems to l)e to explor(‘ tlie 
Asf)idiotns in order to hud out whether the coiulitions naprisiti* for 
the laying exist, and perhaps also to choose in this Aspidiotiis an ap¬ 
propriate spot for the egg which it is to insert. In July it liappened 
that many of the scales covered only dry Aspidiotirs whicdi liad been 
Ivilled ])y tin.* pai’asites of the preceding generation, and tln^ Apiielinus 
were obliged to visit many before hnding oncwvhich was in good con¬ 
dition for laying. In gmieral they did not rinnain long npon tin* dried 
Aspidiotiis, and after having explored them by some movements from 
the center to the periphery they abandoned them. 

^‘When on the contrary the Aphelinus found living Aspidiotiis, it 
explored for a rather long time, according to the method Just indi¬ 
cated, and Then iuKserted its' ovipositor so-as to completely pierce the 
scale. The-ovipositor,, at first only partly inserted, finally .penetrated 
compietely,' HO, that the belly of the p'Slrasite came in contact w^ith the 
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scale of the Coceid and the ovipositor remained thus inserted for 
some niinxites. The Hymenopter then withdrew the ovipositor and 
applied its head to the puncture and licked the imperceptible moisture. 
It then again inserted its ovipositor, and again the piiiietiire was 
licked. 

^' I have thus seen one of them pierce the same Aspidiotus eight times 
and each time bend its head to the wound to lick the liquid wAich 
issued. AVithout interruption, it pierced and licked alternately for 
about forty^tive 'minutes up to the time when I stopped it. The num¬ 
ber of punctures given by the Aphelinus to the same Aspidiotus is 
very variable. Frequently it does not exceed two or three, but it can 
also be much greater. 

''It is very certain that each thrust of the ovipositor does not 
correspond to the deposition of an egg, for I have only Once found 
two eggs of the Aphelinus in one Aspidiotus upon wdiieh one of these 
Hymenopters had worked in its accustomed manner for an hour. In 
other eases it has been impossible not to discover the egg of the para¬ 
site, which is rather large and could not escape my attention. It is 
then very probable that the Aphelinus pierces certain Aspidiotus only 
for nourishment. In any ease many of the stings with the ovipositor 
are given exclusively for this reason. ^ ’ 

Just as MarehaFs observations upon the curious feeding habit of 
the Tetrastiehus on the elm .leaf-beetle eggs were soon followed in 
America by observations upon a congeneric insect attacking the as¬ 
paragus beetle eggs, so'in the case of the Aphelinus and its Diaspine 
host MarehaFs observations have been verified in America. At this 
date of "writing the waiter has before him a note made November 7, 
1908, b}’’ Mr. J. G. Sanders, then of this Bureau. Mr. Sanders's 
note reads as follow^s: 

"The oviposition of A-pheMnus fuscipennis on Aspidiotus rapm, 

"On opening a package of Aspidiotus r<ipa<io from Catalina Island, 
Califoimia, several parasites, Aphelimis fiiscipenuis/v^^eTe noticed upon 
the twigs. One female was observed upon the summit of a female 
scale of Aspidiotus rapax critically examining the surface of the scale 
with innumerable sweeps of the antennm from the margin to the 
apex of the scale. After a moment's obseiwation the ovipositor was 
thrust into the scale near the apex, and constant working of the abdo¬ 
men was continued for eight minutes, when the ovipositor was with¬ 
drawn and the Aphelimis turned ahont and apparently sealed the 
wound in the ^scale with her mandibles/’ 

An attempt has been made to watch the oviposition of other scale 
insect parasites in the Department' greenhouses since the arrival of' 
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Doctor Mcireliars last pay)er, bat notliiiig conrparable to his observa- 
tiorus^lias bciai iioirieed as yet. We liave, however, now four ijKl(‘pe]]ch 
■eiii; obsc-‘rv'a.iioiis nfioii fonr dilferent species of parasities anil hosts, 
and it. seems more ilian [)robable, now that attention has liecm calh'd 
to tliis matter, that this interesting' and apparently (to the spc'cies 
concerned) im porta,nt hahit will he found to be quite \vides|)read. 

I close, this note with a transcription of Marchahs closing" para¬ 
graph in his last paper: 

‘^Ces exeinples, quo les observations ulterieures ne pourront rnan- 
qiier de multiplier, niontrent qiie rinteret individiiel pout so mani- 
fester assez frequeininent par des habitudes norinales dans I'accoin- 
plisserneiit des aetes qiii aecompagnent la pmitc et qni out pour but 
dhissurer la conservation de Pespece chez les Iiisectes. Jl y a la 
iin faeteur jnsqiihci neglige et dont il eonvient de tenir compte dans 
1’etude de IhWolution et de la spmalisation souv('iit si etroite des 
instincts lies a, la reprodnetion qni shbserverit clu^z les Inseetes et, 
en particnlier, chez les Hymenopteresd’ 


LOCUST DESTRUCTION IN SOUTH AFRICA 

By C. W. Howar!), Chief of Entoinologicul Section, Bepariiiieiit of AgricnUurCf 

Moqnmhique 

Prol)ahly nowhere in the ^vorld have locusts been so destructive 
and exercised such a baneful influence on agricultural pursuits as in 
South Africa, and nowhere <d.se has so unique a. method for combating 
them 01 * so perfect an organization for local exterjuination lieen de¬ 
veloped. Although reports of th(‘ work have l^emi fr(H|uently noticed 
in American Entomological piihlications, I know from pcwsorml eor- 
rc^spondenee that very f<nv of the. American worktirs ar(‘ thoixmghly 
farnilar with, this Sont'h .A'fricjan worje. J^'or this re\mm a, l.irief rci- 
sume may be of interest. It will d(‘al mostly with conditions in the 
Transvaal as it was in tJiat Colony that the author had tlie privili'ge of 
conducting two large locust campaigns. 

Locusts have been known in South Africa since the earlicKst records. 
Immense swmnms in the earliest days of settlement are said to have 
swept down into Cape Colony from the North and North AVest, de¬ 
stroying everything before them. 

I myself have seen swarms with a frontage of 15 or 20„ miles and 
at least 60 or 70 miles long, taking several days to pass a given point 
and 'filling the air so thick that thc’ glint of the Ksun on, their wi'iigs 
mad,e one easily Taney he'‘\^as in a snowstorm u Traveling through 
such a swam is. not, pleasant and many, horses will ,not .face 'it. , More- 
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over trains were often delayed by tbe greasy emsiied forms on tlie 
tracks. A swarm such as this will do a vast amount of damage. 
Scarcely a green thing is left behind, even the wmshing* hung to dry 
on the line may ]}e partly devoured and the ground is covered with a 
thick carpet of the fmces. Large trees are completely broken dowm 
by the weight of the sleeping locusts at night; the veldt is stripped 
bare of the green grass in the dry season and every winter crop of 
grain, etc., is cut down. When there are dozens of such swarms in 
a country the size of the Transvaal it can easily be imagined what the 
results are to the farming population. During the invasion of the 
winter of 1906 we endeavoured to secure statistics of the loss occa¬ 
sioned, and ive found that at least £1,000,000 of crops, including 
damage to the veldt, had disappeared into the stoinaclis of these lo¬ 
custs. 

The flying locusts come in the dry season when few crops are grow¬ 
ing and those usually small in plots which can be irrigated and which 
can be protected, at least partially, from the ravages of the flying 
locusts. But with the first rains come the hoppers, the progeny of 
invading swarms of flyers. The hoppers have been aptly termed 
voetgangers, by the Dutch population, voetganger being the term for 
infantry. A¥heii a district is full of hoppers, not in swarms of feet 
or yards in extent hut often actually miles in extent, mareliing like 
an army so thick as to turn the veldt brown, the fanners may well 
give up in despair. Nothing will turn them from their course and 
every green thing disappears before them. 

During the season of 1906-’07, referred to above, when locusts 
oviposited in enormous numbers over the whole Transvaal, the statis¬ 
tics, also referred to above, showed that at least £10,000,000 worth of 
crops were preserved through the actions of the Government, which 
would have otherwise been destroyed and the population both black 
and white reduced nearly to starvation. This work of destruction 
was done by the Government at a cost of about £12,000, an in¬ 
finitesimal sum compared with the value of the crops saved. So thor¬ 
oughly was the work done that scarcely a swam of voetgangers was 
able to escape destruction and reach maturity. 

To correctly understand the locust problem of South Africa, how¬ 
ever, it must be remembered that we have two species of locusts, dis¬ 
tinct in their habits and distribution. This is a fact ignored by many 
European writers on the subject and has caused much confusion. Be¬ 
cause locuste also occur in Egypt, Algeria and Central and East 
Africa many have tried to prove that the Sahara .desert was the cen¬ 
ter from which' loexists spread out North, East and' South over the 
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whole coiitiiieiit ; Avliatever may be the facts eoncerniiig North and 
East African locusts those of South Africa,, so far as Ave hai^e been 
able to aseortaiii have no connection therewith. 

I shall avoid the points still open to discussion and state briefly the 
main facts about the migrations and life history of these two locusts. 

The most destructive and the most difficult to combat is the BroiAm 
Locust (Pachytijlus siileicollis), It is a small locust of quite a iiiii- 
forni brown or dark straw color. Its permanent summer quarter 
(January to March or until July) seems to be somewhere in the 
Kalahari desert and German South West Africa. From here they 
begin to spread out in March, but sometimes not until Jul}”, the 
Avinged SAvarms eventually covering an area Avhieli may include. Cen¬ 
tral and Eastern Cape Colony, Orange Free State, Basutoland and 
most of Southern Khodesia. Apparently they seldom cross to the 
North of the Zambesi River, and only at the height of the cycle AAdll 
they cover the entire area mentioned above. So far as AA^e can ascer¬ 
tain their flight is affected very little by winds, although certain sea¬ 
sons, for some reason, the bulk of the swarms turn to the south east 
from the Kalahari and during other seasons to the north east. 

By about the first of July these Avinged SAvarms begin to oviposit. 
Each female deposits tAvo or three pods of eggs of about 40 eggs each, 
and then perishes. Males may survive one or tAA-o months longer. 
The eggs lie in the ground until the first rains, Avhich usually begin 
about the first of October. In two Aveeks after the rains the first hop¬ 
pers appear, providing the atmosphei’e has been A?arm enough. Many 
variations as to time of hatching occur, OAAung to variations in the time 
of the beginning of rains and owing tO' the intensity of the first rains 
or the lack of proper temperature. I have seen eggs hatching only 
in the following February and March and eggs deposited in the areas 
of Cape Colony Avhere rain only occurs once in 6 or 7 .years, Avill 
remain dormant several years and still hatch. I have kept eggs my¬ 
self two years; they hatching at the end of that period Avhen they 
were subjected to proper conditions, and I believe that the Cape , 
Entomologist has secured hatchings after a lapse of five years. 

Prom 6 to 8 AAu^eks are necessary for the grOAvth of the nymphs, at 
the end of which time they obtain their wings and immediately fly 
toward the Kalahari. Prom the Transvaal they follow almost a bee¬ 
line to the south west and this is true of Rhodesia, AAdiile from the 
Orange Free State they go westward. 

The voetgangers of the Brown Locust remain from the very first in 
very compact ^swarms, sleeping in masses in grass and scrub during 
the night and moving in'massed columns 'during the day. Swarms^ 
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liatclied in close proximity g-radnally eoiiie together until miles of yeldt 
will be covered with a ]iiass of hoppei's feeding and moving along as if 
under the command of a captain. Such swarms cpiite easily cross a 
river as large as the Yaal, by swimming and by forming a bridge of 
their massed bodies. This habit of massing together makes their 
destruction more easy. 

The second locust, wdiieli has been given various names, such as Bed- 
winged loenst and Bed locnst {Gyrtocanthacris septemfasciaia, long 
known as Acridiimi purpuriferiim), is not so destructive as the Brown 
Locust. It does not cover so wide an area nor does it occur in such 
large swarms. The fact, however, that it occurs, not on the high in¬ 
terior plateau, but along the coast in very unhealthy and uninhabited 
parts and also the fact that the hoppers do not form such compact 
swnrms as do those of the Brown locust, all tend to make the carrying 
out of measures directed against it more difficult. 

The red locust is much larger than the brown and at the breeding 
season assumes a bright wine color on the hind wdngs, giving it its 
name. At the time of first reaching maturity the -whole body also 
takes on a dark reddish browm tinge. 

Two areas seem to be the centres of distribution for this locust. 
Small swarms may sometimes winter in almost any sheltered valley 
in the low veldt of South Rhodesia, Eastern Transvaal, or Mocambique. 
To the south, Natal and Zuliiland seem to be the favored area. To the 
nortliwuird the area about the Zambesi river especially south of that 
river and in the extreme Eastern part of South Khodesia are always 
winter quarters for red locusts. Fi'om winter quarters in Natal and 
Zululaiid beginning in October, they spread out over Natal, Ziiliiland, 
Swaziland, eastern Transvaal, and southexm Mocambique, -while South- 
wmd they may infest the coastal area of eastern Gape Colony. In 
the North they spread out from the Zambesi River over the Zambesia 
district to the nortliwuxrd of Quelimane; over the southern extremity 
of Nyassaland and over most of South Rhodesia. Red locusts are 
present in the northern parts of the Province of Mocambique, but as 
there are no white inhabitants there and the natives are not yet in 
subjection, very little information can be secured. The relation be¬ 
tween these northern and southern centres of emigration is not yet 
Imown. Probably in a year when the locust cycle is at its height, 
swarms would migrate from Zululand all along the coast toward the 
Zambesi; and reports seem to indicate that swarms have passed over 
the Eastern Transvaal into Rhodesia. As I state above the Red locust 
is a coastal locust and is confined usually to the wet, humid and hot 
coastal'areas and low veldt, but in'.years of unusual abundance swarms 
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Hiay oviposit on the liigii and middle veldt of the Transvaal and sontii- 
ern Rhodesia covc-ning the eastern two thirds of these colonies, so that 
we may then Inive a donhle infestation of locusts inahing tlie problem 
ii more serious one. 

By th(^ first of December I he R.ed Locusts begin to oviposit , ea,ch egg 
pod containing about 95 eggs. The females die and the males live 
on for some time more. They usually select very choice spots for 
oviposition, such as newly planted sugar plantations. On the Zambesi 
we have seen at least twenty tons of eggs dug from an area of not 
more than 100 acres. The eggs of this locust are not so dependent 
on rains as are those of the brown locust. Indeed they are usually de- 
X)Osited long after the rains have begun, unless it be a year of unusual 
drought, so that in two to three weeks after oviposition the yoimg 
hoppers begin to hatch out. That is in the South the hoppers begin 
to appear about January first, while in the North they may be found 
by the middle of December. 

In about two months the hoppers have reached maturity, and come 
together into more compact swarms than before. When they have 
assumed their wings they make for winter quarters, although, as we 
have pointed out, summer and -winter areas and migrations are not so 
well max’ked out as is the case with the brown locust. 

In the Transvaal and South Rhodesia it usually happened during 
bad seasons that as soon as the campaign against brown locusts had 
ceased another had to be begun against the rod locust, so that the -whoie 
year, from the end of the dry season until the end of the wet season, 
was spent upon this one problem. 

Before going farther it may be well to deserilie the nuhihod emplo.vi^d 
in South Africa in destroying locusts, as it, is one pinmliar to South 
Africa and so far as I know has not yet been employcai elsinvlu^re. 
ludx^ed some Entomologists in other continents, refuse to ticknowledge 
its efficacy in spite of the lengthy repoids annually issued l)y tli(‘ vai‘i» 
ous Agricultural IX‘partments of South Africa. 

It was early rcKiognixed that it was useless to attempt to destroy 
winged locusts at tlu^ migrating season, although eveiy method which, 
could be devised for their destruction was encouraged; even tofiirging 
the natives to use them more commonly as an. article of food. Th(3 
most that could be done, was to call out all natives and white people 
on the approach of a swarm of locusts and by the use of smoke or 
beating of tins drive them off of a crop and compel them to settle 
elsewhere. This, however, is not an easy matter. A locust which has 
flown a number of miles is usually hungry and a little smoke or a 
little noise' in a nice gre'en field of .make or forage will not prevent his 
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breaking liis fast. Consequently all the efforts at actual destruction 
were centered on the yoetgangers. At first the various methods sug¬ 
gested in the locust reports of the United States of America, Egypt, 
Cyprus, and Argentine, were tried, from the digging of eggs to the 
use of rollei's, trenehes or screens and pits, to that of the famous locust 
fungus. All Avere found ineffective, OAAuiig to conditions existing in 
South xifrica. The population is very sparse, labor is scarce and ex¬ 
pensive and transportation and materials are very costly. Moreover 
these methods were not thorough and could not be carried out OA^er 
Avide areas except at gr-eat expense to the Government and the people 
Avere not yet broad minded enough to take up the Avork on their oaaui 
initiathuc The old Boer Avas indolent enough to accept a locust 
plague as a punishment for his sins and resorted to prayers and days 
of fasting, like our half-civilized ancestors of the middle ages, in the 
hopes of seeing a miracle Avipe them out. 

It remained for Natal to devise a method of voetganger destruction 
AAdiich is remarkable for its simplicity, cheapness and ease of applica¬ 
tion. The history of this discovery is interesting. 

The sugar planters in Natal found the locusts A^ery troublesome 
about 1894. They tried every method of destruction and amongst 
others the pit and screen system. The hoppers Avere driven into the 
trenches which Avere about two feet deep and in the bottom of AAdiich 
Avas placed four to six inches of treacle, a Avaste product from the 
sugar mills. The treacle held and smothered the hoppers. But it 
AA^as soon noticed that when the trenches were filled Avith earth some 
treacle oozed out and the survivors hung about and ate the treacle 
and that fresh swarms seemed to he attracted to the treacle and ate 
it. They then tried poisoning the treacle and found arsenic the best 
poison. The next step was the use of a bait made of bailed SAveet po¬ 
tatoes, molasses and arsenic, but this soon gave place to poisoned 
molasses spiTiikied about on the grass. The credit for the discovery 
so far belongs to Mr. Gilbert Wilkinson a sugar planter of Natal. 
This method was followed for some time Avith considerable success. 
Later, I believe, at the suggestion of Mr. Lounsbury, the treacle and 
poison Avere made into a thin solution and sprayed on the grass and 
vegetation. This sweetened arsenical-spray is what has revolutionized 
the whole work of locust destruction in South Africa, because of its 
simplicity in mixing and applying and its complete effectiveness. 
The formxilse for its use vary with the size of the hoppers to be killed 
and the urgency of killing them. The usual strength employed is 1 
lb. of arsenitenf soda and 2 lbs. of crude sugar or molasses to 16 gal¬ 
lons of water but in special eases it may be' made as strong as 1 lb. 
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of arseiiite of soda in S gallons of water. Its effectiveness lies in 
tlie sugar or molasses of wiiicli locusts are very fond and to wliicii tliey 
are attracted long distances by the odor. ' It is therefore best to use 
as'Crude and strong smelling a substance for sweetening as can be pro¬ 
cured. At first white arsenic was employed, as a poison, which had 
to first be boiled with caustic soda to produce a soluble compound. 
The late Mr. Simpson improved this by introducing the use of arsenite 
of soda wffich is soluble in cold w^ater. The latest improvement is the 
production of a concentrated stock solution of arsenic and sugar. Such 
a compound has been made, at tlie wniter^s suggestion, by the Atlas 
Preservative Co., of England and is known as Atlas LoctisUcide. It 
is put up in 1 gallon and 5 gallon tins and only needs to be mixed 
with the proper quantity of wnter before using. Loeusticide has 
helped very much to push the wnrk in the coastal regions such as 
Moeambiciiie where transport is difficult and costly and where incom¬ 
petent persons often have to prepare and handle the spray. In Cape 
Colony they prefer to prepare their own concentrated solution from 
arsenite of soda and molasses; but in other parts the cost of tins and 
the skilled labor necessary make such a method impossible. 

The method of applying the spray is to locate a swarm of hoppers 
and note the direction in which they are moving. Then late in the 
afternoon or early in the morning spray a strip of grass varying in 
width from 20 feet to wider, depending on the size of the swarm, 
clear across the front. If it is a small swarm spray a ring completely 
around them. During the night the hoppers bunch np together on the 
grass or bush to sleep, and in the morning as soon as the sun has dried 
off the dew they begin to eat and move outward. Consequently if a 
choice bit of grass has been sprayed, this is w’hat they will attack 
first. They will die in from one or two to 24 hours, depending on the 
strength of the solution used. So fond are they of the sugar that if 
not enough sprayed grass is left for all the hoppers the last comers 
will devour the first which have died or are dying and so one dose of 
poison may often kill 3 or 4 hoppers. 

The writer once visited a small town in the north Transvaal which 
wms being overwhelmed with locusts. The locust officer had just 
sprayed a strip of grass about 10 or 15 yards wide clear across one 
side of the town lands or commonage to cut off an approaching swarm 
of hoppers. This swarm was at least 5 miles across the front. On 
they came till they struck the sprayed grass where they staid awhile 
and fed. The spray had purposely been made weak to avoid the 
danger of poisoning cattle and the hoppers had taken some time to die: 
'' But when we'arrived every fence corner and every comer of a bouse 
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and even the streets tlicmselves were covered with dead lioppers and 
so (')verpowering* was tlie stench that wagons had to be put on and 
load after load of dead hoppers was taken away to be buried. 

When the late j\ri‘. Simpson came to the Transvaal as Entomologist, 
it was not long before he saw that it was impossible for farming to 
advance until the locust problem w-as solved. He, therefore, began a 
study of the question at once. His first move ivas to study carefully 
the migrations of the swarms of flying locusts. To do this post cards 
■were prepared. On one side was the address and franking stamp, 
on the other properly ruled spaces for the required information. 
These cards were distributed to every farmer, police, post master, 
railway station master, agricnltnral society and in fact every per¬ 
son wdio would accept them. As soon as they saw locusts they marked 
on the card whether they were flyers or hoppers, direction of flight or 
movement, egg laying, etc. As each card came in the information 
was recorded wdth pins and flags on a large map of the Transvaal 
and at the end of each month copied in colors on a small map. If the 
cards reported swarms of flying locusts which ive thoiigiit ivould pass 
into other inhabited areas, telegrams of waiming were at once sent 
out, so that farmers could be prepared to drive them from their crops. 
After a few^ months of such records had been examined, it could 
be easily forecasted in -what parts of the Transvaal the locusts would 
ovixiosit and consequently where work of destruction -would have to be 
carried on. This system \vas taken from a suggestion of Eniickel 
dTItu’cules in his work on locusts in Algeria, and was of ver^" great 
value. After two or three years of studying the migrations of locusts 
in this wmy, their movements could almost be forecasted before they 
approached. 

The next step wm to get the hoppers destroyed as soon as they ap¬ 
peared. At first the Transvaal farmers were afraid of the arsenic, so 
the Cyprus locust screens ^vere used. After one season, however, they 
were abandoned as too clumsy and ineffective. In the meantime ex¬ 
periments and demonstrations had been carried on ■with the Natal 
spray and this method was adopted entirely. The arsenite of soda 
and sugar were given free to the farmers while the spray pumps 
(Myer's'Success Bucket Pumps) were loaned free of charge. Where 
it was impossible to persuade a farmer to use the poison he was ah 
lowed to use a strong solution of soap and water to spray upon the 
hoppers. This was not very effective and took too much time to pre¬ 
pare, so as a rale he soon came around to the poison method. 

, The^ phenomenal success which followed the work depended, how¬ 
ever, on "the organixiation:, The year's campaign was always preced'ed 



270 


JOURNAL OP ECONOMIC ENTOMOLOGY 


[VoL 3 


by tlie Entoiiioiogist making a tour tliroiigii the infested country, dur¬ 
ing which iilixstrated lectin^es were given, to interest the farmers in 
the work. Some time before the hoppers were due to hatch out, the 
poison and pumps had been distrilxuted to centres convenient for dis¬ 
tribution to farmers. Then locust officers were appointed. The 
Transvaal is divided into several districts over each one of which, in 
the affected area was placed a locust officer, directly responsible to the 
Entomologist as Chief Locust officer. Large districts were sub¬ 
divided and officers placed over each division directly responsible to 
the district officers. Then under these sub-district officers were men 
whose duty it wa>s to go to native locations and government lands to 
see that all hoppers were destroyed on them, and otheirs to go among 
the farmers, giving demonstrations and persuading each man to kill 
the locusts on his own farm. Only men who thoroughly understood 
the farmers and could use tact and discretion in dealing with them 
were chosen as locust officers. The locust staff often included as many 
as 160 men. This thorough system of organization meant that every 
man was at his post doing his duty carefully and promptly. The 
Entomologist was always at headquarters and by telegraph and tele¬ 
phone directed the whole campaign. The work was executed quickly 
and with no waste of money. 

It, of course, took sevex^al seasons before all the farmers fell into 
line, hut now there is scarcely a farmer in the Transvaal who will not 
swear by the locust killers. 

Prom a study of the Transvaal locust reports Mr, Simpson soon 
saw that the Transvaal alone could not solve the locust problem. In 
spite of her good work, each year new swarms invaded the colony from 
outside and necessitated its repetition. Tie accordingly placed the 
matter before the High Commissioner of South Africa, who called a 
conference in Pretoria in August, 1906, to discuss the question. This 
conference resulted in the establishment at Pretoria of the Central 
South African Locust Bureau. This was largely Mr. Simpson ts idea, 
but almost before its organization was begun MT. Simpson died and 
its management was left to his successor. The Bureau was uiickT the 
direction of the Transvaal Entomologist but was supported by funds 
from all the Colonies and territories in South Africa including the 
Province of Moeambique and Geman South West Africa. Its work 
Was the collection and tabulation of information regarding locusts 
from the whole of South Africa. The Cape Colony had already in¬ 
troduced a system, somewhat similar to that of the Transvaal for col¬ 
lecting locust reports and the other colonies and territories fell into 
dine.,. These ,reports, all'went do Pretoria axid were there'tabulated 
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and a inontlily record map based on these reports sent to each sub¬ 
scribing colony. Colonies were also warned by wire of approaching 
swarms of flying locusts and urgenej'- reports issued on request. 

Although the work of the Bureau was supposed to be only the col¬ 
lection of data, it was really much broader. In May, 1907, a con¬ 
ference of all the Ministers of AgTicultnre of the various colonies was 
called at Pretoria by the Transvaal Minister of Agrieiiltiire in coii- 
jiiiiction with the annual meeting of the committee of control of the 
Bureau. At this meeting the Bureau was able to put forward facts of 
such importance that each colony pledged itself to initiate locust de¬ 
struction work. That was the beginning and subsequently the work 
has gone on well, even the native teimitories undertaking locust 
destruction. Since then the Bureau has kept up popular interest 
by its annual reports dealing with the work of each colony by suggest¬ 
ing where improvements could be made and by the issuing of in¬ 
formation for newspapers, etc. 

In dealing with the locust question we should not forget the help 
received from natural allies. Locust fungus was found absolutely 
useless, and the work of Mr. Pole-Evans, Transvaal Plant Pathologist 
on the fungus, has, I think, settled the question of its use in South 
Africa for ever. Early in the work, many birds and small mannnals 
were found to destroy great numbers of flyers and hoppers, and a law 
was passed protecting several of the more important birds. These 
allies could, however, only be of small assistance in combating such 
a scourge and although they were protected very little reliance was 
placed on their work. 

Thus during the last three years there has been active cooperation in 
locust destruction throughout the whole of South Africa. The results 
of this cooperation soon showed themselves. After the first year 
Brown locusts in the Orange Free State, Transvaal and Ehodesia were 
very materially lessened, and the next year were almost lacking in 
those colonies, while the past season there were none. This past year 
brown locusts flew down from the Kalahari and German South West 
Africa into Central Cape Colony and oviposited there, but that is the 
only part of South Africa which has been infested. The Red locusts 
are also disappearing. Their numbers in Natal are lessening each 
year, while this season there are practically none in the Eastern 
Transvaal and Southern Mozambique. In southern Ehodesia and 
northern Mogainbique they are still quite numerous, but the work 
there is being extended each year farther into the areas of egg laying 
with the Insult that they are slowly decreasing in numbers. In the 
district about the lower Zambesi river two years ago immense losses 
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were suffered from tlie destruction of siigai’ Ccine and coeoainit by 
locusts. Last year work was begun in that area wliieli resulted in the 
saTiiig of alujiit £250,000 worth of crops and as a fiirtlier result this 
year locusts have invaded only a very small portion of the area. 

Taking the locust problem as a whole there is, therefore, only one 
territory remaining over which there is not absolute control, i. e.; 
Parts of German South West Africa. The German Government is 
doing its utmost to control the pest within its boundaries but when we 
remember the character of the country, with its vast extent of almost 
desert land, with no white population and no water, we can under¬ 
stand the impossibility of the task. We will probably have swarms 
of brown locusts invading the other parts of South Africa from that 
region from time to time. Beyond this, however, there is no reason 
why South Africa should have a recurrence of such a scourge as in 
the past, provided she is watchful and meets each small invasion with 
prompt action. Now that there is to be one government over all of 
British South Africa, the administration of such matters as locust 
destruction can be from a central office where the work can be more 
successfully directed than heretofore. 

The locust work in South Africa has had a more far reaching effect, 
in the Transvaal at least, than the mere saving of the crops in immi¬ 
nent danger. It has succeeded more thoroughly and more quickly 
than years of teaching and publishing of reports coukl have done, 
in converting a conservative backward people to the value of new 
scientific methods in combating pests of all sorts. The faxmier who 
was formerly inclined to laugh at the Entomologist as a ^‘bug catcher” 
now listens to him and accepts his advice. 


NURSERY INSPECTION IN MASSACHUSETTS 

By H. T. Fernald, Amherst, Mass. 

In some respects the work of the nursery inspector in Massachu¬ 
setts would seem to differ from that in most states. Of the one 
hundred and thiiffy odd nurseries requiring inspection, only two are 
at present growing any fruit stock, nearly all devoting themselves 
entirely to ornamentals. Large sales of fniit trees are made, of 
course, but the only evidence of this which the inspectors find during 
their fall inspections are small blocks of 'deft overs” from the spring 
purchases. Here, how'ever, the San Jose Seale is frequently very 
abundant, sustaining the now well recognized fact that the inspectors 
in other states as. well as in Massachusetts are not, always, infallible. 

Most of the nurseries in the state are small, the average size perhaps 
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being ten or fifteen acres, wliile the largest ones are of less than 
two liiindred aca-es. It is probable that almost all of the interstate 
shipping* is done by tAventy-five places, and it is remarkable how iiiueli 
of the stock sent out is purchased, often from the very states to which 
it goes. 

Every nursery is actively at work shipping, by the first of October 
each year, and in order to complete the inspections in time to prevent 
holding up business, these must be begun by the tenth of July. The 
first places visited each year are those selling strawberries and hardy 
roses only, as here sales are practically continuous throughout the 
summer, and as by law ail certificates expire July 1, these require the 
first attention. By the time these have been examined, w^ork must be 
at once begun on the larger nurseries, wdiich are actively shipping 
evergreens by the end of this month. 

As to methods of inspection, there is little to be said. Fruit stock, 
Corniis, Viburnum, ornamental Prunus and Pynis and other plants 
liable to infestation are examined individually under a lens, and 
with Cornus in particular, this means many wear^^" hours during 
wdiieli the lo^vest parts of the body are the head, knees and tips of the 
toes. All such plants are examined separately and this is also the 
case with all kinds, at first. If after a prolonged search, however, 
no scale is found on them, the inspector considers himself at liberty 
to skip plants, examining every third or fourth, and finally if no 
evidence of trouble is found he may cross the roW'S in a block, examin¬ 
ing each row as he crosses backward and forward until the block has 
been crossed several times at different points. Prom this sort of 
inspection nothing is considered exempt, though perhaps Berberis, 
Tlydrangia and conifers are least thoroughly examined. 

While such methods as these hold good in general, when the Gypsy 
moth is near the nursery, nothing can claim exemption and every 
plant in dangerous or even doubtful blocks is thoroughly examined. 
If the Gypsy moth is found, further inspection ceases until the 
fifteenth of September, as until that time a nursery might become 
infested from outside. After this date, inspection is resumed for such 
places and when nothing more can be fonnd, a certificate is given, and 
as this expires before the next migration period for this insect, the 
result should mean as great freedom from it as inspection can make 
possible. In some eases where shipments before this date are im¬ 
perative, an inspector personally goes over each plant dug, while it 
is at the packing shed, and if satisfactory, issues a certificate covering 
that, shipment. 

During most of the inspection period the Brown-tail moth is hot 
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easily cliscovered, being either in the egg stage or in tlie form of 
very small Uttib. As it would be impossible to inspect the nurseries 
after the Avinter tents have been formed without practically preA'Ciit- 
ing a large part of the business, it AAms decided in. 1905 that inspec¬ 
tions could not cover the Brown-tail moth, and notice to that effect 
was issued, AAdiile the nurserymen themselves were Avarned to Avatcli 
for and remove any tents present on stock, unless they AA^ere prepared 
to lose their interstate trade. 

The AA’ork as regards the Gypsy and BroAvn-tail moths then, is one 
in AAdiich this state differs from others. Other insects are AAmtehed 
for, of course, and occasionally found, but have thus far been of 
little importance as compared with those already considered. Fungus 
and other diseases occasionally appear, but as a rule the Gypsy moth, 
Brown-tail moth and San Jose Seale are the insects making most of 
the trouble. 

Under the law of 1909 all nursery stock brought into Massachusetts 
must bear on each package, box, bundle, bale, car or other parcel, 
a tag issued by the Massachusetts Nursery Inspector. This has for 
the first time made it possible to gain some idea of the business done 
by other states in Massachusetts, and the result has been something 
of a surprise. A tag may mean a shipment of from one plant to an 
entire carload, but it is not likely that there are many single plants 
sent in this way, and as for the shipments of the fall of 1909 and 
spring of 1910, over thirteen thousand tags AA^ere issued, some concep¬ 
tion of the value of ^Massachusetts business can be obtained. 

Until the Avinter of 1908-09 it was impossible to get any delinite 
information as to the amount of stock imported from abroad. During 
that Avinter, through the kind offices of Dr. L. 0. lioAAUird, some in¬ 
formation Avas obtained from the Custom Houses, and during the past 
year it has been possible to gather data on this subject Avhich appear 
to be practically complete. Thus far during the shipping season of 
1909-10, three hundred and one consignments from foreign countries 
for points in Massachusetts have been received, most of this coming 
from Holland, followed by Germany, France, Belgium, England, 
Japan and Scotlaiml named in about the order of the amount of ship¬ 
ments. As much of this stock as possible has been inspected at its 
destination, but nothing has been found thus far on the European 
stock, except that on one lot of Fyrus floraiunda from Holland, con¬ 
sisting, of fifty plants, forty-five Avere badly injured, by Crown Gall, 
including the worst examples' ever seen by' the writer. With the 
Japanese stock, hoArever, it was different. ' A number of, egg cases 
of the Chinese Mantis,' Temdem sinensis and also, of^ another species^ 
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were present, and if tliese insects could survive, Avould be a ivelcome 
addition to tlie fauna of this state. Besides these, the bag of a small 
bag‘ ^YOTm Avas found on the Umbrella Pine; a cocoon of A^’hat appears 
to be a Lasioeampid ; an abundance of Aulacaspis pmiiagona on floA\'- 
ering cherry, and large niiinhers of Pulvimria camelicola on Eiiony- 
mtis (data were found, and these on comparatively small shipments. 
Prom this, it AA’ould seem important to closely examine all stock 
reaching this country from the Orient, Europe has already con¬ 
tributed a sufficient number of insect pests, but the possibilities of the 
East in this regard have as yet been giyen little consideration, and 
they may prove to he serious. 


THE INSECTICIDE ACT OF 1910 

At the Chicago meeting of the Association of Economic Entomolo¬ 
gists, December 27, 1907,^ the Standing Committee on Insecticides 
reported as folloAvs: 

“The committee believes that it should ascertain Avhether it is pos¬ 
sible to secure an interpretation of the national pure food and drug 
law so that it Avill include insecticides and fungicides, and if this is 
found impossible that the committee draw up and report to the next 
meeting of this Association a suggested law which will aid in securing 
uniformity of legislation in the various states as regards the com¬ 
pulsory analysis and labeling of insecticides and fungicides. 

“Voted that the report be adopted and the committee continued/^ 

The committee correspondedi with the Bureau of Chemistry of the 
Department of Agriculture and found that it was impossible to so 
construe the Pure Pood and Drug Act. The present bill Avas there¬ 
fore drawn along the same lines as the Pure Pood and Drug Act and 
was introduced in the Sixtieth Congress by Hon. Prank 0. Lowden 
as H. E. 21318 and in the Senate by Senator Nelson for Senator 
Kittredge as H. 6515. The bill was referred to the Committee on 
Interstate and Foreign Commerce in the House, but it was not possible 
for that committee to consider it during the short session. In the 
Senate the bill was referred to the Committee on Agriculture and 
Forestry and was reported on Pebriiary 1, 1909, by Mr. Burnham 
for the Committee. (Senate Report 895.) 

It was found impossible to bring the measure to a vote in the 
Senate, though no opposition was encountered. The bill was again 
introduced in the original form' in the present (Sixty-first) Congress 

^ See Journal of Economic Bntomologyi'l: 10. 
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by Hon. Frank 0. Lowclen of Illinois (H. IL 3658, 20989) and re¬ 
ferred to tlie Committee on Interstate and Foreign Commerce. 

Tlie bill ATas introduced in tlie Senate by Senator Burton of Oliio 
(S. 6131). On ’\Iarcii 8 a public Fearing* was given by the Commit¬ 
tee on Interstate and Foreign Coinmeree of the House of Eepresen- 
tatives to members of the Executive Committee named beloAA^ assisted 
by Dr. d. B. Smith of New Jersey, Prof. E. L. Worsham of Georgia, 
Prof. T. B. Symons of Maryland, J. H. Hale of Glastonbury, Conn., 
.and Mr. E. W. Catehpole of North Rose, N. T., and a hearing 
also given by the Senate Committee on Agriculture and Forevstry. 
The bill Avas reported in the Senate on March 23 and passed the Sem 
ate April 4. The Senate bill was modified slightly to correspond AAuth 
the House bill which AA^as reported by the House Committee on April 
12, passed the House in the amended form on April 18, AAdiich amend¬ 
ments were at once concurred in by the Senate, and the bill Avas ap¬ 
proved by the President April 26. The committee highly appreciates 
the personal interest Avhieh both Mr. LoAAMen and Senator Burton 
evinced in securing the passage of the act and is under obligations 
to Chairman Mann and Senator Doiliver for the courtesy of hearings 
before their respective committees. 

Upon the introduction of the hill in 1908, the Committee on Insecti¬ 
cides of the Association of Economic Entomologists consulted several 
of the leading manufacturers and found them favorable to such 
national legislation, but that they felt the entomologists, agricultural 
chemists and manufacturers should get together and confer over 
several minor changes in the bill which they desired. The com¬ 
mittee therefore called a conference of all the manufacturers and 
leading entomologists and agricultural chemists, Avhich was held at 
the American Institute, NeAV York City, June 18, 1908. The .meet¬ 
ing was a representative one of the three interests named. The bill 
in its original form was then taken up and earefully discussed, sec¬ 
tion by section, and amendments were made placing it in the form 
in which the bill was reported by the Senate Committee of the 
Sixtieth Congress, and the bill was finally adopted in that form. 
The bringing of these amendments before the proper authorities, and 
the proper presentation of the entire bill to those interested Avas left 
to a committee consisting of Prof. E. D. Sanderson, Entomologist 
N. PL Agricultural Experiment Station, Durham, N. PI.; Prof. H. 
E. Summers, Iowa State Entomologist, Ames, Iowa; Dr. J. P. Street, 
Cheniist Connecticut Agricultural Experiment Station, New Haven^ 
Conn.; R. G. Harris, Sales Manager of'the Vreeland Chemical Co.; 
New York; and H. E. Baker, President of the Thomsen Chemical Co., 
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Baltimore, Md., witli tlie understanding that if any material amend- 
iiients were to be made that the conference be again called together 
for their discussion. This committee met and organized as an 

Executive Committee'^ and proceeded to arouse public interest in 
the measure and to do what was possible toward the passage of the 
bill before Congress. 

An Advisory Board, consisting of one member from each state^ 
was appointed to aid in securing support for the measure in each 
state and to these gentlemen the committee is greatly indebted for 
the public-spirited interest. 

Certain changes in the standard of lead arsenate having been 
desired by certain manufacturers, a meeting of the manufacturers of 
arsenate of lead was called at the Belmont Hotel, New York City, 
December 8, 1908, and after full discussion the committee was in¬ 
structed to secure an amendment to that portion of Section 7 referring 
to the standard for arsenate of lead so that it should read as in the 
bill now law. 

The bill having been reintroduced in the Sixty-first Congress 
another conference of the manufacturers was called by the Executive 
Committee to ascertain if any further amendments were desired, 
which met at the Hotel Woodstock, New York City, November 18, 
1909, At this meeting there were thirteen firms represented, which 
firms produce fully 80 per cent, of the insecticides of this country 
and the larger part of the manufactured fungicides. It was voted to 
recommend that the bill be amended so that the penalties prescribed 
in Section 2 be the same in Section 1, with this amendment the 
manufacturers present heartily endorsed the bill as amended and 
pledged their support and cooperation toward its enactment into law. 

Ifor the past two years the executive committee named above have 
held frequent meetings at various places and visited Washington 
several times in the interests of the measure and have sent copies 
of the bill to interested parties thruout the country thus giving the 
measure publicity and calling the attention of Congress to the interests 
of their constituents in the measure. The agricultural press has taken 
a lively interest in the law and has given it considerable space. The 
passage of the law would have been much more difficult had it not 
been for the liberal financial support of the leading manufacturers 
who contributed liberally to the expenses of the committee, the total 
contributions amounting to $750.00 of which $206.67 still remains in 
the treasury. 

Altho during the Sixtieth Congress there was some slight opposb 
tion.by a'certain' element among the insecticide manufacturers, this 
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disappeared during^ tlie present session and no opposition whatever 
developed against the bill before Congress. 

It is believed that this measure wiU aid very greatly in the stand¬ 
ardization of the leading insecticides and fungicides and in deter¬ 
ring many parties from marketing worthless or fraudulent insec¬ 
ticides. 

It is to be earnestly hoped that any states which may pass legisla¬ 
tion along this line will frame their laws as closely as possible in the 
language and with the standards of the national law as this will 
tend to uniformity and will greatly aid the manufacturers in labelling 
their goods. It w^ouid seem that with this national law there would 
be but little call for additional legislation in most states, but where 
state laws are deemed necessary there is every reason for uniformity. 

E. D. Sandebson, Chairman. 

[At the request of the chairman, the law is reproduced below.—Ed.] 

SIXTY-FIRST CONGRESS 
[Public— No. 152.] 

[S. 6131.] 

An Act For preventing the manufacture, sale, or transportation of 
adulterated or misbranded Paris greens, lead arsenates, and other insecticides, and also 
fungicides, and for regulating traffic therein, and for other purposes. 

Be it emoted hy the Senate and Borne of Representatives of the United 
States of America in Congress assembled, That it shall he unlawful for any 
person to manufacture within any Territory or the District of Columbia any 
insecticide, Paris green, lead arsenate, or fungicide which is adulterated or 
misbranded within the meaning of this Act; and any person who shall violate 
any of the provisions of this section shall be guilty of a misdemeanor, and 
shall, upon conviction thereof, be fined not to exceed two hundred dollars for 
the first offense, and upon conviction for each suhseauent offense be fined not 
to exceed three hundred dollars, or sentenced to imprisonment for not to 
exceed one year, or both such fine and imprisonment, in the discretion of the 
court. 

Sec. 2. That the introduction into any 'State or Territory or the District 
of Columbia from any other State or Territory or the District of Columbia, 
or from any foreign country, or shipment to any foreign country, of any 
insecticide, or Paris green, or lead arsenate, or fungicide which is adulterated 
or misbranded within the meaning of this Act is hereby prohibited; and 
any person who shall ship or deliver for shipment from any State or Ter¬ 
ritory or the District of Columbia to any other State or Territory or the 
District of Columbia, or to a foreign country, or who shall receive In any 
State or Territory or the District of Columbia from any other State or 
Territory or the District of Columbia, or foreign country, and having so 
received, shall deliver, in original unbroken packages, for pay or otherwise, 
or offer to deliver, to any other person, any such article so adulterated or 
misbranded within the meaning of this Act, or any person who shall sell or 
offer for sale in the District of Columbia or any Territory of the tJnited 
States’ any/such'adulterated or misbranded insecticide,' or green, or^ lead 
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ar*seiiate, or fungicide, or export or offer to export the same to any foreign 
country, shall be guilty of a misdemeanor, ancl for such offense be fined not 
exceeding two 'hundred dollars for the first offense, and upon conviction for 
each subsequent offense not exceeding three hundred dollars, or be imprisoned 
not exceeding one year, or both, in the discretion of the court: Proinded, That 
no article shall be deemed misbranded or adulterated within the provisions of 
this Act when intended for export to any foreign country and prepared or 
packed according to the specifications or directions of the foreign purchaser; 
but if said articles shall be in fact sold or offered for sale for domestic use or 
consumption, then this proviso shall not exempt said article from the opera¬ 
tion of any of the other provisions of this Act. 

Sec. 3. That the Secretary of the Treasury, the Secretary of Agriculture, 
and the Secretary of Commerce and Labor shall make uniform rules and regu¬ 
lations for caiTying out the provisions of this Act, including the collection and 
examination of specimens of insecticides, Paris greens, lead arsenates, and 
fungicides manufactured or offered for sale in the District of Columbia or in 
any Territory of the United States, or which shall be offered for sale in un¬ 
broken packages in any State other than that in which they shall have been 
respectively manufactured or produced, or which shall be received from any 
foreign country or intended for shipment to any foreign country, or which 
may be submitted for examination by the dii'ector of the experiment station 
of any State, Territory, or the District of Columbia (acting under the direc¬ 
tion of the Secretary of Agriculture), or at any domestic or foreign port 
through which such product is offered for interstate commerce, or for export 
or import between the United States and any foreign port or country* 

Sec. 4. That the examination of specimens of insecticides, Paris greens, 
lead arsenates, and fungicides shall be made in the Department of Agriculture, 
by such existing bureau or bureaus as may be dhected by the Secretary, for 
the purpose of determining from such examination whether such articles are 
adulterated or misbranded within the meaning of this Act; and if it shall 
appear from any such examination that any of such specimens are adulterated 
or misbranded within the meaning of this Act, the Secretary of Agriculture 
shall cause notice thereof to be given to the party from whom such sample 
was obtained. Any party so notified shall be given an opportunity to be 
heard, under such rules and regulations as may be prescribed as aforesaid, and 
if it appears that any of the provisions of this Act have been violated by such 
party, then the Secretary of Agriculture shall at once certify the facts to the 
proper United States district attorney, with a copy of the results of the 
analysis or the examination of such article duly authenticated by the analyst 
or officer making such examination, under the oath of such officer. After 
judgment of the court, notice shall be given by publication in such manner 
as may be prescribed by the rules and regulations aforesaid. 

Seo. 5. That it shall be the duty of each district attorney to whom the 
Secretary of Agriculture shall report any violation of this Act, or to whom any 
director of experiment station or agent of any State, Territory, or the Dis¬ 
trict of Columbia, under authority of the Secretary of Agriculture, shall pre¬ 
sent satisfactory evidences of any such violation, to cause appropriate pro¬ 
ceedings to be commenced and prosecuted in the proper courts of the United 
States, without delay, for the enforcement of the penalties as in such case 
herein provided. 

Sec. 6/ That the term '‘insecticide” as used in this Act shall include any 
substance nr mixture of 'substances■ intended to .be'used for preventing, d*e- 
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stroying, repelling, or mitigating any insects which may Infest vegetation, 
man or other animals, or households, or be present in any environment 
whatsoever. The term “Paris green*' as used in this Act shall include the 
product sold in comrneree as Paris green and chemically known as the aeeto- 
arsenite of copper. The term “lead arsenate" as used in this Act shall include 
the product or products sold in commerce as lead arsenate and consisting 
chemically of products derived from arsenic acid (H3ASO4) by replacing one 
or more hydrogen atoms by lead. That the term “fungicide" as used in this 
Act shall include any substance or mixture of substances intended to be used 
for preventing, destroying, repelling, or mitigating any and all fungi that may 
infest vegetation or be present in any environment whatsoever. 

Sec. 7. That for the purpose of this Act an article shall be deemed to be 
adulterated— 

In the case of Paris green: First, if it does not contain at least fifty per 
centum of arseuious oxide; second, if it contains arsenic in water-soluble 
forms equivalent to more than three and one-half per centum of ai’seriious 
oxide; third, if any substance has been mixed and packed with it so as to 
reduce or lower or injuriously affect its quality or strength. 

In the case of lead arsenate: First, if it contains more than fifty per 
centum of water; second, if it contains total arsenic equivalent to less than 
twelve and one-half per centum of arsenic oxid (ASoOc); third, if it contains 
arsenic in water-soluble forms equivalent to more than seventy-five one- 
hundredths per centum of arsenic oxid (ASoOj); fourth, if any substances 
have been mixed and packed with it so as to reduce, lower, or injuriously 
affect its quality or strength: Provided, liowever, That extra water may be 
added to lead arsenate (as described in this paragraph) if the resulting 
mixture is labeled lead arsenate and water, the percentage of extra water 
being plainly and correctly stated on the label. 

In the case of insecticides or fungicides, other than Paris green and lead 
arsenate: First, if its strength or purity fall below the professed standard 
or quality under which it is sold; second, if any substance has been substi¬ 
tuted wholly or in part for the article; third, if any valuable constituent of 
the article has been wholly or in part abstracted; fourth, if it is intended for 
use on vegetation and shall contain any substance or substances which, 
although preventing, destroying, repelling, or mitigating insects, shall be 
injurious to such vegetation when used. 

Sec. 8 . That the term “mishranded” as used herein shall apply to all 
insecticides, Paris greens, lead arsenates, or fungicides, or articles which 
enter into the composition of insecticides or fungicides, the package or label 
of which shall bear any statement, design, or device regarding such article 
or the ingredients or substances contained therein which shall be false or 
misleading in any particular, and to all insecticides, Paris greens, lead arse¬ 
nates, or fungicides which are falsely branded as to the State, Territory, or 
country in which they are manufactured or produced. 

That for the purpose of this Act an article shall be deemed to be mis¬ 
branded— 

In the case of insecticides, Paris greens, lead arsenates, and fungicides: 
First, if it be an imitation or offered for sale under the name of another 
article; second, if it be labeled or branded so as' to deceive or mislead the 
'purchaser, or if'the contents of the package as originally put up shall have 
,heen removed in whole or'in part and other contents shall have been placed dn 
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such package; third, if in package form, and the contents are stated in terms 
of weight or lueasiire, they are not plainly and correctly stated on the 
outside of the package. 

In the case of insecticides (other than Paris greens ami lead arsenates) 
and fungicides: First, if it contains arsenic in any of its combinations or in 
the elemental form and the total amount of arsenic present (expressed as 
per centum of metallic arsenic) is not stated on the label; second, if it con¬ 
tains arsenic in any of its combinations or in the elemental form and the 
amount of arsenic in water-soluble forms (expressed as per centum of metallic 
arsenic) is not stated on the label; thn*d, if it consists partially or completely 
of an inert substance or substances which do not prevent, destroy, repel, or 
mitigate insects or fungi and does not have the names and percentage amounts 
of each and every one of such inert ingredients plainly and correctly stated 
on the label; Provided, however. That in lieu of naming and stating the per¬ 
centage amount of each and every inert ingredient the producer may at his 
discretion state plainly upon the label the coi-reet names and percentage 
amounts of each and every ingredient of the insecticide or fungicide having 
insecticidal or fungicidal properties, and make no mention of the inert ingre¬ 
dients, except in so far as to state the total percentage of inert ingi‘edients 
present. 

Sec. 9. That no dealer shall be prosecuted under the provisions of this 
Act when he can establish a guaranty signed by the wholesaler, jobber, manu¬ 
facturer, or other party residing in the United 'States, from whom he pur¬ 
chased such articles, to the effect that the same is not adulterated or 
misbranded within the meaning of this Act, designating it. Said guaranty, to 
afford protection, shall contain the name and address of the party or parties 
making the sale of such articles to such dealer, and in such case said party 
or parties shall be amenable to the prosecutions, fines, and other penalties 
which would attach in due course to the dealer under the provisions of this 
Act. 

Sec. 10. That any insecticide, Paris green, lead arsenate, or fungicide that 
is adulterated or misbranded within the meaning of this Act and is being 
transported from one State, Territory? or District, to another for sale, or, hav¬ 
ing been transported, remains unloaded, unsold, or in original unbroken 
packages, or if it be sold or offered- for sale in the District of Columbia or any 
Territory of the United iStates, or if it be imported from a foreign country for 
sale, shall be liable to be proceeded against in any district court of the United 
States within the' district wherein the same is found and seized for confisca¬ 
tion by a process of libel for condemnation. 

And If such article is condemned as being adulterated or misbranded, 
within the meaning of this Act, the same shall be disposed of by destruction 
or sale as the said court may direct, and the proceeds thereof, if sold, less the 
legal costs and charges, shall be paid into the Treasury of the United States, 
but such goods shall not be sold in any jurisdiction contrary to the provisions 
of this Act or the laws of that jurisdiction: Fromded, however^ That upon the 
payment of the costs of such libel proceedings and the execution and delivery 
of a good and sufficient bond to the effect that such articles shall not be sold 
or otherwise disposed of contrary to the provisions of this Act or the laws 
of any State, Territory, or District, the court may by order direct that such 
articles be delivered to the owner thereof. The proceedings of such libel cases 
nhall conform, ns near as may be, to the proceedings in admiralty, except that 
either party, may demand trial by jury of any issue of fact joined in any 
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siicli case, and all such proceedings shall be at the suit of and in the name 
of the United States. 

Sec. 11. That the Secretary of the Treasury shall deliver to the Secretary 
of AgTicultiire, upon his request, from time to time, samples' of insecticides, 
Paris greens, lead arsenates, and fungicides which are being imported into the 
United States or offered for import, giving notice thereof to the owner or con¬ 
signee, who may appear before the Secretary of Agriculture and have the 
right to introduce testimony; and if it appear from the examination of such 
samples that any insecticide, or Paris green, or lead arsenate, or fungicide 
offered to be imported into the United States' is adulterated or mdshranded 
within the meaning of this Act, or is otherwise dangerous to the health of the 
people of the United States, or is of a kind forbidden entry into or forbidden 
to be sold or restricted in sale in the country in which it is made or from 
which it is exported, or is otherwise falsely labeled in any respect, the said 
article shall be refused admission, and the Secretary of the Treasury shall 
refuse delivery to the consignee and shall cause the destruction or any goods 
refused delivery which shall not be exported by the consignee within three 
months from the date of notice of such refusal under such regulations as the 
Secretary of the Treasury may prescribe: Provided, That the Secretary of the 
Treasury may deliver to the consignee such goods pending examination and 
decision in the matter on execution of a penal bond for the amount of the 
full invoice value of such goods, together with the duty thereon, and on 
refusal to return such goods for any cause to the custody of the Secretary of 
the Treasury, when demanded, for the purpose of excluding them from the 
country, or for any other purpose, said consignee shall forfeit the full amount 
of the bond: And provided further, That all charges for storage, cartage, and 
labor on goods which are refused admission or delivery shall be paid by the 
owner or consignee, and in default of such payment shall constitute a lien 
against any future importation made by such owner or consignee. 

Sec. 12. That the term ‘"Territory,” as used iu this Act, shall include the 
District of Alaska and the insular possessions of the United States. The 
word “person,” as used in this Act, shall be construed to import both the plural 
and the singular, as the ease demands, and shall include corporations, com¬ 
panies, societies, and associations. When construing and enforcing the pro¬ 
visions of this Act, the act, omission, or failure of any officei% agent, or other 
person acting for or employed by any corporation, company, society, or asso¬ 
ciation, within the scope of his employment or office, shall in every case be 
also deemed to be the act, omission, or failure of such corporation, company, 
society, or association, as well as that of the other person. 

Sec. 13. That this Act shall be known and referred to as “The insecticide 
Act of 1010.” 

Sec. 14. That this Act shall be in. force and effect from and after the first 
day of January, nineteen hundred and eleven. 

Approved, April 26, 1910. 
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NOTES ON THE PUPATION AND HIBERNATION OF 
TACHINID PARASITES" 

By W. R. Thompson 

Tlie question of the pupation of Tacliinid parasites-is one uiiieli 
has been found to present itself very frequently to those engaged 
in the researches in progress at the Gipsy Moth Parasite Laboratory, 
both on account of its biological interest and its practical importance. 
Yery closely connected with the subject of pupation and in some cases 
bound up with it is that of hibernation. A short resume of our 
knowledge in regard to these phases of the biology of Tachinids will, 
it is hoped, be of interest and possibly of some service to those who 
have encountered the discouraging results which have been often met 
with here in attempts to breed various species of these parasites 
through to maturity. 

I am indebted to Mr. W. P. Piske for suggesting the preparation 
of this paper, and for permission to use the data accumulated at the 
laboratory, for much of which data he is personally responsible. 

Pupation. The general process of pupation among the Tachinidm 
is, of course, well known. With very many species it occurs as fol¬ 
lows: When the maggot has finished feeding upon the body of its 
host, and has established itself in surroundings of a suitable nature, 
it contracts, assuming a regularly ovoid form, the larval skin becomes 
smooth, gradually infiltrated with a dark pigment and of a hard and 
resistant character. Histolysis of the larval tissues then sets in and 
the development of the fully formed adult parasite is accomplished 
with more or less rapidity. The minute details of the developmental 
process cannot be considered here but on the other hand there are a 
number of variations in the process of pupation of a more general 
and not less interesting character which may be discussed in some 
detail. The most important of these variations are those which arise 
from a difference in the reaction of the parasite to the inimical 
influences to which it is subject in the pupal stage. 

There are two classes of destructive agencies to which Tachinid 
parasites are subject in the pupal period. These are as follows: (1) 
Secondary parasitism; (2) Meteorological influences. It is, of course, 
apparent that most, if not all, Tachinids will be subject in exactly 
the same degree to secondary parasitism if equally exposed to it. 
On the contrary, this is not by any means true of their reaction to 
meteorological influences so that the forms which we have studied are 

^ Occasional contriKutions from the Gipsy Moth Parasite Lat>oratory, IV.' 
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found to group tliemseives into two classes according to tlie eifeet 
wiiicli exposure to the last-named conditions has upon them. These 
classes may be described as follows: 

(1) . Those which habitually and of necessity enter the earth to 
pupate. (These being the forms upon which meteorological condi¬ 
tions exert a great influence.) 

(2) . Those wdiieh do not habitually and of necessity enter the 
earth to pupate, or do not do so in order to avoid the influences which 
affect the parasites of the first class. 

It must be admitted that by characterizing the two divisions in this 
manner the difference between them does not appear to be very 
strong!}’ marked. This is due in part to a very considerable varia¬ 
tion in the habits of the parasites of the second class and some ex¬ 
planation is needed to make clear the compact nature of each gi’oiip. 

Whether or no the pupation of the Tachinid larva in the soil is of 
vital importance to it seems to be determined lai'gely by, first, the 
duration of the pupal period and, second, the condition of the hiber¬ 
nating n^miph vflthin the. puparium. In respect to the first men¬ 
tioned factor it may be stated that 'while with all of the parasites of 
the first class the pupal period is of long duration this is sometimes 
also the case with those of the second class. The second factor is the 
important one as we shall now try to make clear. 

Pupation of Tachinids of the first class. The pupation of these 
forms is characterized by the rapidity of the development of the pupa 
up to a certain point. Histolysis of the larval tissues and the develop¬ 
ment of the nymph to the stage where the external structures, such 
as the eyes, antenna% maerochmta?, legs, wings and other appendages 
are as perfectly developed as they are in the fiy on the point of issuing 
from the puparium, is accomplished frequently witbin thirty days 
after the formation of the puparium, and always long befor(^ the 
winter sets in. Among the forms.ivhich develop in the manner 
described may be mentioned Blepharipa scutellafa Edi. (R. D.), 
Crossocosmia sericariw Edi., and Tarmetigmia segregata Edi., all 
important parasites of the gipsy moth. In the condition described 
the Tachinids are peculiarly susceptible to meteorological influences, 
especially in so far as these induce the drying up of the nymph within 
the puparium. Prom a large number of the puparia of Blepharipa 
'^cutellata and Crossocosmia sericanm received at the laboratoiy in 
1908 which were forced to pupate out of earth on account of the con¬ 
ditions under which the parasitized pupae of the gipsy moth were 
shipped from Europe and Japan, and which were kept during the 
winter in, cold but, dry'Conditions,'an issuance of less than,one per 
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cent was secured tlie following s]3rmg. That this drying out of tlie 
nymph within the piipariiiiii, resulting* in its death, is in some way 
correlated with its rapid develox^nient to an advanced stage long be- 
fore it is ready to emerge, there can be but little doubt. No reasons for 
this rapid develox)ment can, of course, be given, nor can we definitely 
state the physiological reasons for the suseei:>tibility of the parasite in 
this stage to dryness although it seems probable that the greater 
activity of the organs of the nymph means the requirement and 
giving off of a great deal of moisture from its body. At all events, 
an examination of puq)aria formed under natural conditions in wood¬ 
land soil, and dug up in early spring, has disclosed the fact that the 
nymphs are normally subject to almost semi-aqiiatic conditions. The 
spaces between the pupal exuvium and the pupa, and between the 
pupal exuvium and the wall of the pupariiim were alike filled with 
a clear watery liquid. 

The Tachinid larvae seem to be instinctively aware of the danger 
of pupation under aerial conditions. In spite of the care now taken 
to send parasitized material from abroad in cold storage, it not infre¬ 
quently happens that numbers of the maggots of Bleplmripa soK/tel- 
lata and the two other species mentioned above, emerge from the 
pupai of the gipsy moth in the shipping boxes en route. The puparia 
which these maggots form have been observed to be very often im¬ 
perfect, larviform or neaiiy so, and usually not giving the fly. To 
determine the cause of the formation of such imperfect puparia and 
the conditions under which the larvm could best pupate, an experi¬ 
ment with fresh maggots was undertaken in 1909. A number of these 
which had just emerged from gipsy moth piipse were placed upon 
the surface of the soil in a shaded woodland, while othei\s were 
allowed to pixpate under various artificial conditions. The larvae 
placed upon the soil descended into it very rapidly and formed per¬ 
fect puparia in a short time. Little of interest could be deduced from 
the observations as to the pupation of the maggots under the various 
artificial conditions until the results thus obtained were compared 
with those secured by permitting the maggots to pupate in the soil 
when it at once became clear that in general, pupation is much re¬ 
tarded, a great irregularity in the length of the prepupal x^eriod 
is caused and that the maggots sometimes die wdthout pupating, when 
prevented from entering the earth. So well developed is the instinct 
of the Tachinid maggots of the first class to seek the earth and bury 
themselves in it, that if a number of the puptn of the gipsy moth which 
contain the larvse of Blepharipa be confined in cardboard boxes, the 
maggots upon emerging from the pup?e will at' once burrow down to' 
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tile bottom of tlie liox and crawling about until they strike a corner, by 
means of vigorous efforts with the mouth hook and ,niiiscnlar con¬ 
tractions of the powerful body, they will often manage to make a 
small hole through cardboard of considerable thickness and t'seape. 
Under such eircumstanees, a maggot is able to force itself tlirougii 
an opening so small that if an effort be made to remove it forcibly 
when it is part way out, the death of the parasite will generally 
result, although left to itself it can work through successfully. This 
propensity of the maggot to burro-w downward and seek the earth 
has been utilized in a device, the invention of Mr. W. F. Piske, for 
handling pupai of the gipsy moth which contain the maggots of 
Blepharipa or Crossocosmia. These are placed upon a piece of 
mosquito netting stretched over a cylinder of earth into which it is 
desired that the maggots shall pupate, and through which they descend 
upon emerging from the host pupae, falling upon the earth and at 
once entering it to pupate. A small cylindrical wire screen cage 
tightly fitting within the top of the cylinder containing the earth 
catches the moths and any summer-issuing parasites as they emerge. 
When it is certain that no more parasites will emerge the cylinder is 
covered up and buried in some moist cool spot after which it needs no 
further attention until spring. 

In the experiment with the larvae of Blepharipa cited above, it was 
noted that the larvae which were placed upon earth, after descending 
for a few inches, turned about and proceeded to pupate with the 
anterior end directed upward. This position of the piiparium has 
been observed at the laboratory in connection with other Tachinids, 
and also with Miiscids and Sareophagids and is very probably the 
usual mode of pupation among those species of Calyptrate Muscids 
which form their puparia in the soil. It is, of course, designed to 
facilitate the emergence of the fly from the earth in the spring, as the 
latter reaches the surface by the alternate expansion and eontraetion 
of the ptilinum, that organ being provided with many baekwardly 
directed spines which serve to draw the fly upward through the 
earth. 

Pupation of Tachinids of the second class. The Tachinid para¬ 
sites of the second class have presented themselves much more fre¬ 
quently in our work than those of the first class, aud they are un¬ 
doubtedly of more general occurrence. They may be sub-divided as 
follows: (1) Those with a long pupal period; (2) Those with a short 
pupal period. The first group includes those forms which having but 
a single generation annually, hibernate in the pupal stage, but there 
must also, be included in it those species of the second’sub-division 



June, ’lO'l 


THOMPSON: TACHINID PUPATION 


287 


iriiieli altlioiigii tliej have several generations aiiiiiialiv, liibernate in 
tiie pupal stage, wliicii is in consequence imicii longer tiian in tiie 
siiiimier broods. All of these Taehinids, altlioiigii they resemble 
those of the first class in the long duration of the pupal period, differ 
from them in that they can pupate out of earth and withstand ex¬ 
posure to aerial conditions throughout the long period of hibernation^ 
without the dmdng* up and death of the nymph. This ability to 
withstand adverse meteorological conditions is accompanied by and 
undoubtedly correlated with a condition of the hibernating muiiph 
very different from what we have described in regard to the species 
of the first class. In these species the initial development of the 
nymph proceeds very slowly, and by the time when low temperatures 
arrest the vital processes it has only developed far enough so that 
the general form of the pupa is apparent, none of the appendages 
being structurally developed. The nymphs of this sort can always 
be recognized by their creamy white color and differ markedly from 
those of the first class. Although the wall of the piiparium formed by 
the species of this group is often much thinner than that of the 
puparium of Blepharipa for example, the nymph, as has been already 
remarked, can withstand exposure to aerial conditions and success¬ 
fully complete its development. How well the nymph is protected 
against drying influences may be illustrated by the following exam¬ 
ple: a puparium of Parexorista chelonim Edi., one of the Taehinids 
included in the first sub-division of the second class, which had 
pupated at the bottom of a box containing masses of brown-tail 
moth cocoons from a field colony, was kept in a glass vial in the 
laboratar 3 '^ during the winter. In early spring, as some of the other 
puparia kept under such conditions had already produced flies, while 
this had failed to do so, the anterior end of the puparium was re¬ 
moved, without breaking the pupal exuvium, to examine the condi¬ 
tion of the nymph within. As it appeared to be in fairly good condi¬ 
tion, it was left in the vial, and at the time when this article was 
written, about two months later, development had progressed to the 
point 'Where the pilosity of the eyes, the antenna} and maeroeh^te of 
the front and face were perfectly developed. There is in fact little 
doubt that the fly will shortly emerge in spite of the unusually 
adverse circumstances with which it has had to contend. The practi¬ 
cal value of this point became apparent in the work with this species. 
As it is probably the most important European Tachinid parasite of 
the brown-tail moth, its puparia are.received here in large numbers 
■ in the imported masses of brown-tail moth, cocoons. The fact that 
the' Tachinid can pupate and' hibernate' successfully under aerial 
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eoliditions makes it possible to avoid the tedious and expensive 
methods necessary with Blepliaripa and Crossocosinia^, to wliieli would 
be added the painful and disagreeable task of a close exauiinalion of 
the masses of brown-tail moth cocoons in order to secure ail of the 
piiparia of this species so that they might be buried in earth and 
kept moist during the wunter. 

As to the physiological reasons for the ability of this species and 
those of the same habit to withstand exposure, no more can be said 
than that if the advanced stage of development of the hibernating 
nymphs of the parasites of the first class renders them susceptible to 
drying influences, than contrariwise, on account of the undeveloped 
state and slight activity of the internal organs of these forms, they do 
not recpiire so much moisture nor do they give up their moisture 
content so readily. Although they can thus pupate and hibernate 
out of the soil, some of them, as we have obserx^ed in the ease of 
Tariclimta aldriclvii Towns., habitually descend into the earth to 
pupate if they can easily do so. It is, of course, impossible to deny 
that long exposure to very dry conditions may have a detrimental 
effect upon certain individuals, but it seems more likely that they 
pupate in the soil in oi^der to avoid the parasitic and predatory 
enemies to which they would be exposed for so long a time, did they 
remain unprotected upon the surface of the earth. 

The parasites of the second sub-division pupate in various w^ays 
which seem to be determined more by the condition of the host and 
the iiiclividiiality of the parasite than by the factors which influence 
the pupation of the parasites of the first class. Some of them, among 
which may be mentioned Eiidoromyia magnicornk Zett., and Zygo- 
bothrm nidicoU Towns., pupate within the empty skin of the host 
which tightly encases the puparium. In this situation they are no 
doubt to a certain extent protected from secondary paimsites. The 
wall of the puparia of these species is, so far as we have oliserved, 
quite thin and delicate, the skin of the host serving the same purx)ose 
as does the thicker wall of the puparia of the species which pupate 
freely. There are also other species, such as Trickolyga grandis Zett., 
TacJiim fmlla W., and Euphorocera claripennis Macq., which pupate 
loosely within either the empty host skin or the pupa. These fre¬ 
quently occur to the number of three or four within a single host 
whereas magnicornis and nidicoU are nearly always solitary. More¬ 
over they do not always pupate in the manner above described but 
sometimes emerge from the body of the prepupal caterpillars or from 
the^ pupa, pnpating either within, the cocoon of the host if there is 
such; or leaving it ,and dropping, to the ground. The wall ,o£ the 
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piiparia is iinich. thicker than in magmcornis and nidicola. If these 
forms pupate loosely mtliin the skin of the caterpillar, within the 
empty i)iipa of the latter or within its cocoon, they are very liable to 
the attacks of secondary parasites, as the studies of the parasites of 
the tussock moth have demonstrated. It is almost certain to avoid these 
secondary parasites and such predators as ants, wliich often work 
great havoc among unprotected pnparia, that they soiiietiiiies descend 
into the earth to pupate, as we have observed that TricJwhjga grandk 
occasionally does. On the other hand we have noticed that fresh mag- 
. gots of Pales pwvida. Edi., when placed upon earth often manifest no 
desire to descend into it but pupate upon the surface. The short 
duration of the pupal period among some of these forms probably 
makes pupation in the soil of rather minor importance since they are 
only for a short time exposed to drying influences and to secondary 
parasitism. 

Still other species such as Frontina frencJiii Will., as a parasite of 
ceeropia pupate well protected wdthin the thick cocoon of the host 
from which they make no effort to emerge. The parasite mentioned 
is frequently found in the spring in very large numbers within the 
cocoon of ceeropia, the puparia sometimes occurring to the number of 
forty or more. These puparia are in some cases very thin-walled and 
light in color. This phenomenon 'we have obser\7ed to vary directly 
as the number of puparia present, and there can be little doubt but 
^ that it is due rather to the inadequacy of the food supply, than to 
such an adaptation of the species to the environment as is found in 
the case of magnicornis. This is rendered the more probable since 
in a study of the reproductive habits of this species we have noticed 
that these thin-walled and light-colored puparia produce flies which 
are short-lived and which do not generally develop to maturity. 

Hibernation. The factors which restrict hibernation among TacM- 
nid parasites to a definite stage in the life history, or permit of a 
variation in this particular appear to he the habit of the host, and 
individuality of the parasite. As a general rule parasites with but 
a single generation annually hibernate in a certain stage and in 
a definite manner; on the other hand, those which have several gen¬ 
erations in a season may pass the winter in various ways. Among the 
single-brooded species there are some with which the specific habit of 
the parasite is the controlling factor rather than the habit of the host. 
Such forms usually hibernate in the nymphal stage within the pupa- 
rium. The condition of the hibernating nymph may he either unde¬ 
veloped, as in Yariclmta aldrichii and Parexorista chelonicBy or ad¬ 
vanced, as in Blepharipa scutellata and' Crossocosmia seriemim. This 

' 8 . ' 
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pliase of the question has been discussed already under ''Pupation,” 

Another group of TacMnid parasites, which probably have but one 
generation annually, are those which pass the winter within the body 
of the living host. Of these we have observed but a few examples, but 
they are of exceptional interest. One of these forms is Zygohotliria 
nidicola Towns., which as a parasite of the brown-tail moth, passes 
the winter as a first stage maggot in the hibernating larva of its host. 
It is evident that in this ease the factor controlling the stage in which 
the Taciiinid shall hibernate is the very small size of the over-winter¬ 
ing larva of the brown-tail. Were the parasite to feed only until it 
had reached the second stage, the death of the host wuuld almost cer¬ 
tainly result immediately, or it would be so weakened that it would 
perish during the winter, in which cases the Tadiinid would also 
succumb. The larva therefore remains quiescent within the body of 
the host until the latter has fed for some time in the spring. 

Another instance of hibernation within the living host has been 
found to occur in the ease of an undetexmiined Tachinid parasite of 
Eucliaetias egle. The development of this parasite, which we have 
found in very small caterpillars, is very slow, and the maggot passes 
the winter in the second stage within the hibernating pupa of the host, 
its larval life cycle occupying over eight months. In the spring it 
completes its larval development and emerges to pupate. It seems 
evident that this adjustment of the life cycle of the parasite to cor¬ 
respond with that of the host must be of advantage to it, otherwise 
it would complete its development within the host in the autumn and 
pass the winter in the pupal stage. 

As has been indicated above, it seems probable that both of these 
species are single-brooded as the larval stage is of such long duration, 
but it is impossible to say so definitely. In the present state of our 
knowledge in regard to these subjects it is dangerous to dx^aw many 
deductions. It will, in fact, be rather surprising if subsequent dis¬ 
coveries do not upset some of the generalizations which we have 
ventured to make. 

One of the most interesting modes of hibernation which we have 
yet discovered has been found with some forms which, pass the winter 
as third stage larv^ within the dry and otherwise empty skin of the 
host, emerging therefrom and pupating in the spring. This method 
of hibernation we have so far observed only with two undetermined 
species, one a parasite of Datana sp., the other infesting a European 
caterpillar, which is possibly Cmthocampa prooesmma. The eondh 
tion of the hibernating larvae is characteristic and worthy of remark. 
They'are of a golden yellow color, this color being very probably due 
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to tlie fatty reserve material whieli they contain and the skin is of a 
hard firm texture. The larva3 in this respect resemble those of certain 
Sarcopiiagids which as we have observed, are able to remain alive in 
dry receptacles without food for several months, owing to the im¬ 
permeable nature of their integument and the great amount of adi¬ 
pose tissue which they contain. 

The hibernating habits of the Tachinids which we know to be 
several-brooded seem to be more variable in character within the 
species than is the case with the single-brooded forms. With these 
species there are at the beginning of the period of pupation indi¬ 
viduals of the same species in different stages, this being a phenome¬ 
non of common occurrence among several-brooded insects in general, 
of which it is not necessary to explain the causes. Moreover, among a 
number of individuals of the same species some complete their devel¬ 
opment and emerge during the summer, while others undergo a sus¬ 
pension of the vital activities in the larval or pupal stage. These 
forms have as a rule many hosts. Among them may be mentioned 
Tachim mella, Frontina aletice Riley, and Compsilura conoinnata 
Meig. The first two of the Tachinids mentioned have received consid¬ 
erable study as parasites of the tussock moth, and it was noted by 
Doctor Howard^ that from a number of puparia of the second species 
mentioned, which were secured during the summer of 1895, the ma¬ 
jority of the flies issued from September 19 to October 15 of the same 
year, but a single specimen issued April 16, 1896. Doctor Howard 
remarks that, ^^The usual method of hibernation here must be also 
in the imago stage although in the case of the fly which issued-April 
16 the puparium must have over-wintered. With these conclusions 
we fully agree, having observed the same phenomenon to occur in the 
case of Tachina mella and Exorista amplexa Coq., as parasites of the 
tussock moths. In Mr. Coquillet's ‘‘Revision of the Tachinid®" 
a number of records are given of the issuance of Eupliorocera cUri- 
pennis from larvse collected the preceding season, although it is not 
clear from the data presented whether the Tachinids passed the 
winter as puparia or in some of the laiwal stages. Similar records are 
given for Winthemia quadnpustulata, Sturmia inquinita v. d. W., 
Frontina frencM% and several other species. In the eases of this 
sort which have come under our notice we have found that the para¬ 
sites hibernate as undeveloped nymphs within the puparia in the same 
manner as does Parexorista chelonim. The advantage of this mode 
of hihemation to the parasite is quite apparent. A number of the 

^ 1897. L. 0. Howard. A Study m Insect Parasitism. Bull. No. 5, Tech. 
Series, Bur, of Eut p.'43* ' 
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parasites of t.he tiissoek moth always elect to pupate within the co¬ 
coons of the host and among* these there are some wliicli do not 
emerge until the following year. Exposed as they are to iiieteoi*o- 
logieal conditions, if their nyinphal development continued to tlio 
stage which it attains in Blepharipd scutellata before hibernation 
coninieneed, they wmiild stand small chance of passing the winter 
successfully. 

The most remarkable example of the entrance of certain individuals 
into hibernation, wdiile others complete their development miieh more 
rapidly, has been found in the ease of Gompsiliira concinnata, which 
is a several-brooded European parasite of the gipsy moth and other 
hosts. In experiments which we have conducted vrith this species 
and Hyphantria textor we have found that although some of the 
parasites finished their larval development and emerged from the host 
caterpillar within a short time, others attempted to hibernate as first 
stage larvie within the pupa of the web worm. Less frequently, we 
have found concinnata hibernating in the same stage in the over-win¬ 
tering browm-tail moth caterpillars in somewhat the same manner as 
does Zygoiothria nidicola. Pantel, in Ms fine wmrk, ^^Recherches 
siir les Dipteres a larves entomobies,’’ has noted what is probably the 
same thing with concinnata as a parasite of Pieris. Pie says: a 

lot of chrysalids of Pieris collected in autumn, of which some were 
unparasitized and others infested by Gompsiliira, there was a division ; 
some butterflies emerged before the winter, their development follow¬ 
ing the festival type, but the eclosion of others wms retarded until 
spring. Now^, the parasite behaves in exactly the same manner; some 
individuals finish their larval development in some days and emerge 
to pupate, while othex's will only emerge at the end of the winter or in 
spring.^'" Although the author does not indicate precisely that the 
larva of concimiata hibernates in the first stage, there can be little 
doubt, from remarks which he has made previously in the same paper, 
that this is wiiat occurs. Pantel attributes the singular behavior of 
the parasite to seasonal influences, especially those of temperature. 
It seems that this will scarcely explain the matter satisfactorily. To 
begin with, it is difficult to imagine that conditions of tempera,tiire 
should afiEeet so markedly the length of the life cycle in certain in¬ 
dividuals, without influencing that of others which are in precisely 
the same conditions. The question also presents itself: what would 
happen to the parasite should it elect to hibernate in the first larval 
stage in a caterpillar which invariably developed to the adult stage 
before the advent'of winter! To avoid admitting' the possibility of 
such^ an occurrence onepvould be forced to the conclusion that certain, 
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blit not all of tlie larva* of tliis species were affected in a definite 
iiianner by hosts whieli pass the winter in the larval or pupal stage. 
Such a reaction between host and parasite, if it exists, must be of a 
most subtle and complex character, and it would be quite useless at 
the present time to speculate upon its nature. 

It would be interesting to know whether any of the individuals 
which, as Pant el states, finish their larval development in some days 
and emerge to pupate, ’ ’ pass the winter in the n^nnphal stage within 
the puparium, which he does not clearly explain, although he remarks 
that the pupal period varies from 13-16 days in summer, to 30-60 in 
winter, which makes it seem probable that some of the parasites might 
in some cases hibernate as nymphs. We have never observed such an 
occurrence here aithongli we have handled large numbers of the 
puparia, which were, however, an earlier brood than the one of which 
Pantel speaks. 

The hibernation of Frontina frenchii as a parasite of cecropia has 
been already discussed in an earlier paper on the parasites of the 
Saturniidae. It seems very likely that this parasite often hibernates 
in both the puparium or adult stages. As a parasite of cecropia, on 
the other hand, it hibernates within the living pupa of the host in 
large numbers, reaching the third larval stage and emerging to pupate 
within the cocoon of the moth in early spring. While this resembles 
the mode of hibernation of the Tachinid parasite of Euchaetias in 
general it is worthy of separate mention as it offers an example of 
the change in the habits of a many-brooded species, whose life cycle 
is ordinarily quite short, whereby it adapts itself to the conditions 
found in a host hibernating in the pnpal stag'e, and thus secures a 
more advantageous method of hibernation. 

It seems likely that many species of Tachinids hibernate in the 
adult stage. The abundance of many forms late in the autumn, many 
of them females almost fully mature sexually, seems to indicate it. 
We have, moreover, observed such mature females of one of the 
European parasites studied which attempted to hibernate and this 
when they might have deposited their eggs had they so desired. If 
such a habit is at all common, it is more than likely that the fertilized 
females alone survive the winter. In our researches we have always 
found that the life of the male is shorter than that of the female and 
that its ability to withstand adverse conditions is not so great. 

Although it is impossible to explain the variations in the hibernat¬ 
ing habit which we have indicated, the general reason for their exist¬ 
ence is very clear. They are evidently natural safeguards to prevent 
the extinction of the species in that they give it more opportunities 
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for passing siiceessfiilly tlirougii the most critical period in its life 
history, the, period of hibernation. That such variation lias not yet 
been found within the species which have but one generation aniiiially 
is not especially strange. With such forms the host relations and 
the character of the life processes are fairly definite and restricted, 
and all of the individuals of the species usually develop to about the 
same stage by the beginning of winter, whereas in the niany-brooded, 
polyphagoiis species, there are often at the beginning of the season 
of hibernation specimens in several stages which must get through 
the winter as best they can. This we imagine to be the cause of the 
curious and varied methods of hibernation which have developed in 
these forms. 

Conclusion. It is quite certain that only a small beginning has 
been made in the study of the interesting phases of the biology of 
Taehinid parasites which have been discussed in this short paper. It 
is hoped that the few data which we have thus far accumulated will 
be of some interest in themselves. They have in addition a certain 
practical value, for in the study of any injurious insect a knowledge 
of its parasitic enemies is desirable. In the case of Tachinids this is 
sometimes difficult to obtain because failure to rear the parasite to 
maturity renders its specific determination impossible. This difficulty 
has been encountered here, more especially on account of a lack of 
knowledge of the habits of the Tachinids which hibernate in an ad¬ 
vanced nymphal stage, which must be provided with conditions as 
closely approximating the natural as can be devised. Since it is 
impossible to predict what the habits of a given species may be, all 
the forms which are met with must be allowed to pupate under the 
best possible conditions. The method which up to the present has 
given the most satisfactory results is as follows: Wire screen cylinders 
are constructed of brass or copper screen, having preferably not less 
than twenty meshes to the inch. These cylinders may be of varying 
sizes but it is well to make them not less than six inches in length. 
They are filled with soil obtained in shaded woodland, a core of earth 
of the same size as the cylinder being cut out and transferred with as 
little disarrangement as possible. We have found that with such soil 
better results are obtained than with loose loam because the innumer¬ 
able fine rootlets in the woodland soil prevent the maggot from 
descending very far before pupation. In loose loam, on the other 
hand, it may burrow down for a considerable distance before pupa¬ 
tion, and the settling of the soil above the puparium during the win- 
' ter may make it difficult or impossible for, the'fly upon emerging'to 
^reach the'surface.. On, this .account, too, it is'.awgoo'd'.plan.to''pack' 
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quite firmly tlie earth in the cylinders. They may then be fumigated 
with carbon I)isulphide to kill any creatures wiiieh niiglit attack the 
piiparia of the Taeliinids, and when they have been afterward thor¬ 
oughly airedj the Tachinid larvm as they emerge from their hosts, may 
be placed in them and allowed to pupate as they wish. This may be 
facilitated by placing material suspected to contain Taeliinids upon 
a piece of mosquito netting stretched above the earth in a cylinder 
in the manner already described earlier in this paper. The cylinder 
may then be sunk in the gronnd'in some cool, moist place, examined 
from time to time in the summer to secure the summer-issuing species- 
and again the next spring for the hibernating forms. The essential 
thing is that the earth in which the maggots have pupated be kept 
moist during the winter in order to successfully rear the hibernating 
species. With the forms w^hich hibernate within the body of the 
over-wintering host, the methods which suffice to carry the latter to 
maturity will suffice for the parasites. It is only necessary to recog¬ 
nize that such hibernating hosts may contain Tachinid parasites 
whose habits and identity it is well to determine. 


FOOD OF THE BOBWHITE 

By Makoaret Morse Nice, Clarlc University, Worcester, Mass. 

INTRODUCTORY 

To become effective, conservation of our valuable bird life must be 
based on definite knowledge of the facts. To gather the facts re¬ 
quires patient study, and the present paper gives the results of more 
than two years research and presents the most complete and convin¬ 
cing statenaent that -we have of the food of any bird. As these results 
become generally known, by sheer weight of values involved, they will 
put the bobwMte, properly appreciated and protected, in every farm 
and garden in the land. 

This paper forms a part of a more complete monograph on the 
Biology of the Bobwhite, which aims to discuss the species in all its 
complex relations to the life of the continent. Two general points, 
however, may be anticipated. 

First, fonner researches have demonstrated that the bobwhite feeds 
almost entirely on weed seeds and insects, and that it does no appre¬ 
ciable damage to agriculture. Some may ask for a more detailed 
analysis',of'the insect food and may question whether the bird may 
not take valuable insects to 'such an extent as to decrease somewhat 
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tile account in its favor. To do our work we are at liberty to elioose 
anioiig* the many forces of living nature those most effective, most 
easily controlled and most agreeable. On all these counts, for de¬ 
struction of weed seeds and insects, the bobwiiite leaves nothing to 
be desired. A bird that takes so many injurious insects is Aveleome 
to the beneficial ones as well. Apparently, if we could have enough 
bob whites, they would leave nothing for the beneficial insects to do. 

Second, the tendency at present, over a large portion of its nat¬ 
ural range is strongly toward extinction of the bobwhite. To reverse 
this tendency will require careful study of the problems involved and 
vigorous and concerted effort. It is generally recognized that ex¬ 
termination of natural enemies is the beginning of game protec¬ 
tion. For the bobwhite, cats go farther toward accounting for scar¬ 
city and extinction of the birds than sportsmen and all other nat¬ 
ural enemies combined. Crows, rats, skunks, weasels, minks and sev¬ 
eral of the hawks and owls, especially the three first, are enemies which 
must be controlled, if the species is to increase anywhere, or if the 
birds are even to hold their own; and no one should attempt to in¬ 
troduce stock for the purpose of colonization until the ground has 
been thoroughly gone over and all vermin exterminated. Although 
protected by cages, eats have repeatedly broken up nests by fright¬ 
ening off the brooding birds at night, and in one instance a eat dis¬ 
turbed a pair with a brood of fifteen chicks and all but three were 
dead next morning, chilled in the wet grass. One such occurrence 
shows that the damage a cat may do is only limited by the number 
of birds she is able to find. She might as easily have seared up a 
dozen broods in a night as one, and still, with cats ranging at will 
everywhere, we pretend to wonder why the bobwhite is so scarce. 

The paper is, further, an illustration of the possibilites of investigat¬ 
ing the food of a species by the feeding test method. The striking 
feature is the quantitative results, the day’s works, but qualitatively 
also the fact that so many species could be added to the dietary 
of a bird already so carefully studied by the method of crop examina¬ 
tion suggests that the feeding test method may with profit be applied 
to many species of birds. The method is sure to yield in the near 
future much more complete results on the side of insects destroyed. 
In fact, many species of insects were eaten, as they were swept up in 
the nets, that were not definitely identified. 

The present paper is printed in the hope of educating the public 
and of furnishing support for the strong movement already afoot for 
the more adequate protection of the bobwhite. It would seem that 
all who read it must agree with the author’s conclusion: 



June, ’10] 


NICE : FOOD OF ROBWHITE 


297 


‘'If we were wise enough as a people to protect and increase 
our weed-destroying and insectiyorous birds, they should largely 
control these’ enemies of our crops, Bohwhites, if we only had enough 
of theiiij ought to. save us more than half of our $17,000,000 weed 
damage and of our billion dollar insect tax.'" 

C. F. Hodge. 

The experiments hawe been carried on since September, 1907, in 
Worcester, Mass., with birds that had been under domestication 
three and four generations. The original stock came from Kansas, 
Alabama and South Carolina. Eighteen birds of the third genera¬ 
tion were used, chiefly for weed tests; some were hatched under hens, 
some in an incubator; all were raised in brooders. A special study 
■was made in 1908 of one bobw^hite of the next generation. 

Weed Seeds 

Dr. Sylyester Judd of the Bureau of Biological Survey has made a 
careful study of the food of the Bob-white by analysis of stomach con¬ 
tents. In his bulletin ''The Bobwhite and Other Quails of the United 
States in their Economic Eelations^’ he says: 

"The bobwhite is preeminently a seed eater, 52.83 per cent of its 
food for the year consisting of seeds. The bulk of these are the seeds 
of plants belonging to the general category of weeds. The food of 
no other bird with which the writer is acquainted is so varied."’^ (6) 
"The laboratory work to determine the different kinds of food and 
their proportions has included examination of crops and gizzards 
from 918 birds. This material was collected from 21- States, Canada, 
the District of Columbia, and Mexico, but chiefly from New York, 
Maryland, Virginia, Florida, Illinois, South Dakota, Nebraska, Kan¬ 
sas, and Texas, Stomachs were obtained each month of the year, but 
unfortunately few were collected in the breeding season. Laboratory 
work included also feeding experiments with three pairs of captive 
bob whites obtained from Kansas.’’ (7) 

In my expeiflments the weeds or merely the seeds were put into 
the cages, to see whether the birds would eat them. By this means 61 
weeds were added, making 129. Dr, Judd’s contributions to the fol¬ 
lowing list are starred. 

WEED SEEDS EATEN BY BOBWHITE 

*^Barbed pagicum. .. ,Pmicum 

’^Barnyard grass, bam, grass, cocks¬ 
foot, water grass. . .PcmicuM GrusgdllL . 

♦Bastard pennyroyal. '.*■. .Triohostema Mchotomum. 
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'‘'Beggarticks, bur marigold, pitch- 

forks, stick seed. Bulais sp. 

^Bindweed, bear bind, English bind¬ 
weed, moruing glory. . .C(nivolviUHS arvcnsl^. 

*BIack bindweed. PoJyrjninmi convolvulus. 

Black mustard, brown mustard, groc¬ 
er’s mnstard. Brassica nigru. 

Blue vervain, simpler’s joy. ..Verhena luistata. 

Blue w^eed . .EcJihim milgare. 

Boneset, ague weed, fever weed, thor- 
ougliwort . Eiipatormm perfoliatum. 

Bouncing Bet, hedge pink, soapwort.. . ,Bapoiiaria oficlnalis. 

Bracted plaintain, w^estern plaintain. . .Plantago aristata. 

Bull thistle, bird thistle, boar thistle, 
pasture thistle. .Cardmis lanceolatus. 

Burdock, beggar’s buttons, gobo, great 
dock ... Art him lappa. 

Butter and eggs, toadflax, devil’s flax, 
snapdragon ...... .Linaria Unaria. 

’^'Button weed, compass weed, poor weed. .Diodia teres. 

Canada thistle, creeping thistle^ 
cursed thistle . Carduus arvensis. 

*Carpet weed, Indian chickweecl. Mollugo verticillata. 

’^Charlock, wild mustard, yellow mus¬ 


tard . Raphamis raplianistnmi. 

*Ch!ckweed, common chickweed. Alsine media. 

Chicory, savory. Ohicorimn intydus. 

‘^Climbing false buckwheat, bindweed... .Polygonum scandens. 

Cinquefoil . Potentilla canadensis. 

Common darnel ... LoHum teniulentuni. 

=^Corn cockle, bastard nigella, cockle, 

rose campion. Agrostemma gltkago. 

*«‘Corn gromwell, field gromAvell, red 

root, wheat thief... Llthospermnim arvense. 

*Crab grass, finger grass, Polish millet. .Panicitw sanguinale. 

^Creeping bush clover... .Lespedem repem. 

*^Croton .... Groton Bp. 

***Growiibeard . 'Verl)esina sp. 

♦Curled dock, sour dock, yellow dock.. ..Rumex crwpus. 

Dandelion . Tarmimm taraximm. 

Darnel .. Festuca elatior pratensis. 

Dodder ...... Guscuia gronovU. 

Evening primrose... (EnotJiera Uennis. 

♦Everlasting .... .Antennaria sp. 

False flax, gold of pleasux»e, Siberian 

oilseed, ■wild flax... Gamelina sativa. 

False nettle. . Bochmeria cylimlrim. 

Fireweed - ...............Brechtites MeracifoUa. 

♦Flowering spurge,/showy spurge. .EuphorUa corollata. ' 

' Fringed black, bindweed__. .Potygomm ciUmde, 
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■•^■Giant ragweed, hogweed, liorseweed, 


tall rag'W^eed . Anihrosia irifida, 

-Green foxtail, green pigeon grass, 

bottle grass. CliwtoclilUi viridis. 

^Gromweli . Liiliospermmu offlcinale. 

•‘'Hairy biislx clover... Lespcdesa liirta. 

Hedge mustard . \ officinale. 

'•‘'Hoary puccooii. Lifho.^permiun eanescens. 

*Hoary vervain . Yerhena strlcta. 

Horse nettle, bull nettle, radicle, sand 
briar . Holanmii caroUnense, 


Horseweed, butterweed, colFs tail, 

fieabane ... Erigeron cauadense. 

Iromveed ... Yenionia novchoracensis. 

Japan Clover . LespecJcza striata. 

Jewel weed, touch-me-not. Impatiens sp. 

Joe-Pye weed, trumpet w^eed. Eupatorium purpureum. 

*Knotweed, doorweed, goose grass. Eolygonwm amculare. 

'^Lamb’s-qiiarters, goosefoot, pigweed. .CJienopodium altiim. 

•^Lupine . Lupims sp. 

*^Marsli elder, false ragweed, false sun¬ 
flower, higli-vrater shrub. Iva xantliifolia. 

Mayweed, dog fennel, stinking chamo¬ 
mile . Anthemis cotiida. 

Meadowsw^eet . Spirwa salcifolia. 

’®'Milk purslane, spotted spurge. EiipliorHa maculata. 

Milkweed, silkweed, wild cotton. Asclepias syriaca. 

’‘'Morning glory . Ipomcea sp. 

Motherwort ... Leonwrm cardiaca. 

Mouse-ear chickweed. Gerastmm vnlgutim. 

MuIIeiii, Aaron’s rod, flannel plant, 

velvet dock. .. .Yerhascum tJiapsus. 

^Nightshade, deadly or black-berried 

nightshade... Bolamim yiigrum. 

Nonesuch, black medicdv, medicago. Medicago lupnlma. 

*Nixt grass, coco, coco sedge, nutsedge. ..Cyperus ratundus. 

*01d witch grass .... Panicum capUlare. 

^Orange hawkweed, deviFs paint 

brush, golden hawkweed... Hieracium (lurantlacmn. 

Ox-eye daisy, bull’s-eye, white daisy, 

white weed ... Chrysanthemum leitcani'heniwu, 

^Partridge pea ... Clmmocrista fascicutmis. 

^Pennsylvania pex^sicaria..... .Persicaria pennsylvmiica. 

Pepper grass . Lcpidium virginicum. 

‘‘'Persicaria, pale..... Pei'sicaria lopatMfolia. 

. *Pigeon grass, pussy grass, summer or 

yellow foxtail .. .Chmtocfitoa glmica. 

^Pigweed, redroot, x’ough amaranth. Amarcmtlms rctrofiexus. 

Plantain, white man’s foot. ,,Plmitago major. 

♦Poison ivy, poison vine... •Rhm radicms* 

Pokeweed, .garget, pigeon berry, skoke,. decmdra. 
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Prickly lettuce, strong-scented lettuce. .Lac/wca virom. 

Purslane, garden x^iirslane, parsley, 

piisley . Portulaca olcracai. 

Rabbit’s-foot clover, stone clover. Trifolhm- arvense, 

'•‘■Ragweed, bitterw-eed, liogweed, Roman 

wormwood, ricliweed . Am-l)r(mia ariemisUvfoVta. 

•‘‘Ribgrass, black plantain, buck horn, 

deer tongue. Plant ago lanceolata. 

Rough avens. Geu7n virginianum. 

Rouncblieaded bush clover. Lespedeza capUata. 

Round-leafed mallow, cheeses, mal¬ 
lard ... Malva rotuncllfoUa, 

Russian pigweed. Axyris amarantoides. 

* Sedge . Carex sp. 

Sensitive pea. Ghojmocrista^ nictitans. 

*Sheathed rush grass. Sporohohis vaginceflorus. 

Shepherd’s purse, mother’s heart, 

pickpurse, tooth wort. Bursa hursa'-pastoris. 

’5'Sida . Bida spinosa. 

=*'Skunk cabbage. Bpathyema fmtida. 

‘Skunk tail grass. Hordeum juhatum. 

* Slender finger grass. .By nthe^'isma fUiformAs. 

* Slender paspalum. Paspakim setaceum. 

* Slender spike grass. Uniola laxa. 

^Smartweed . Polygonum hydropiper, 

’^Sorrel: field, horse, red or sheep sor¬ 
rel; sour weed . Rumex acetosella. 

^Spreading panicum. Panicum proUferum, 

Spurry . Bpergola arvensis. 

Steeplebush . Bpirwa tomentosa, 

Stiektight, beggar’s lice. Lappula virginiana. 

Stinkweed, penny-cress, French weed.. Thlaspi arvense, 

St. John’s wort. Hyperimn perforatum. 

* Sunflower . Beliantlms amimis. 

Sweet grass... Bierocliloe horeaUs, 

* Switch grass, tall smooth panicum. Panicum vlrgatum, 

Tearthumb . Polygonum sagit tatmn. 

=*‘Texas croton...... .Groton texensis. 

♦Three-seeded mercury, copper-leaf. Acalypha gladlens, 

♦Tick-trefoil .. Meibomia grmidiflora. 

♦Tick-trefoil .. .Meibomia nudiflora. 

♦Trefoil ... .Lotus sp. 

♦Tussock sedge. Gar ex stricta. 

♦Vetch ..... Ticia sp. 

Water hoarhound...... ^Lycopus aniericanus. 

Water smartweed. Polygonum acre. 

White vervain, nettle-leaved vervain.. .Ver&ena stricta. 

Wild carrot, bird’s nest, lace weed, 

Queen Anne’s lace... .Daucus carota. 

Wild oats...... ,Avena fatua. 

Wild rice .... 21iz(mia aqmtim. 











































June, MO] 


NICE : FOOD OF BOBWHITE 


301 


Witeli grass. Agropyron rppens. 

Yarrow, milfoil. Achillea nilUefoUam. 

Yellow daisy, brown-eyed Susan, cone 

flower .... RuAheckia hiriu. 

'^'Yellow sorrel. Oxalic stricta. 


Feeding Habits 

Another experiment w^as an attempt to bring up a bobwAite in an 
entirely naturai w-ay so far as weeds were concerned. When be was 
a inontli old, lie w^as taken into the garden or fields every few days, 
and watched to see what he wnuld eat. He w^as given no weed seeds 
until after he had found and eaten them ont-of-doors. He would 
experiment on many things that were not eatable, and if he had been 
out for half a day instead of less than, an hour at a time, and if he had 
been taken to more places to find weeds, undoubtedly he would have 
eaten a greater variety. 

The following seeds were his special favorites: 

Barnyard grass. 

Chickweed. 

Pigeon grass. 

Ragweed. 

Yellow sorrel. 

He was also fond, of 

Cinquefoil. 

Lamb ciuarters. 

Peppergrass, 

Pigweed. 

Plantain. 

Rabbit’s foot clover. 

Red sorrel. 

In regard to the number of seeds of certain wneds that a bobwhite 
will eat at a meal, Dr. Judd has several records of the amounts found 
in single crops. In a few eases I watched a bird eat ail that he 
wanted counting while he ate. 


CliickweecI 2,025 

2,250 

Russian pigweed 

350 

*Crab grass 1,000 


*Smartweed 

300 

’J'LamWs quarters 

10,000 

'^'Sorrel 

550 

^Pigeon grass 

5,000 

'Stinkweed 

106 

^Pigweed 

400 

Sweet grass 

200 

^'Ragweed 

1,000 




In order to find out how many seeds of one kind a bobwhite would 
eat in a day the, following tests were made; ■ A weighed' amount of 
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clean weed seeds was put into a boxj wliicli was set inside a larger box, 
so that any seed scratched out would be caught and all that the birds 
did not eat, w^eighed. One gram of each kind of seed was counted. 
Two birds were used in each feeding test ,* they had nothing but green 
food to eat besides the weed seeds. 


NUMBER OF SEEDS EATEN BY A BOBWHITE IN A DAY 


Barnyard grass 

2,500 

Milkweed 

770 

Beggar ticks 

1,400 

Peppergrass 

2,400 

Black mustard 

2,500 

Pigweed 

12,000 

Burdock 

600 

Plantain 

12300 

Crab grass 

‘2,000 

Rabbit’s foot clover 

30,000 

Curled dock 

4,175 

Round headed bush clover 

' 1,800 

Dodder 

1,560 

Smartweed 

2,250 

Evening primrose 

10,000 

White vervain 

18,750 

Lamb’s quarters 

15,000 

Water smartweed 

2,000 


To quote again from Dr. Judd: 

careful computation of the total amount of weed seed the bob- 
white is capable of destroying is surprising in the magnitude of its 
result. In the State of Yirginia it is safe to assume that from Sep¬ 
tember 1 to April 30, the season when the largest proportion of weed 
seed is consumed by birds, there are four bobwhites to the square 
mile, or 169,800 in the entire State. The crop of each of these birds 
will hold half an ounce of seed, and as at each of the two daily meals 
weed seed constitutes at least half the contents of the crop, or a quar¬ 
ter of an ounce, a half ounce daily is certainly consumed by each 
bird. On this very conservative basis the total consumption of weed 
seed by bobwhites from September 1 to Apiil 30 in Virginia amounts 
to 573 tons.’^ (8) 

The following tests were made in order to ascertain how much 
bobwhites eat each day. 


Pour birds ate 

60 

grams of weed seeds in one day. 

Indoors, 

in November. 

Two birds ate 

30 

a 

tc 

tt 

ti 

ii a 

ti 


H 

One bird 

ate 

16.5 

grams 

of 

weed 

seeds and grain. 

Indoors, 

in 

December. 

One bird 

ate 

17 



(( 





October. 

One bird 

ate 

14 

« 


tt 


tt 


£6 


One bird 

ate 

20 

tt 


tt 


■ it a 

it 

ii 


One bird 

ate 

15' 

t( 

it 

it 


ti 

it 

it 


One' hird'^^ 

ate 

14 

u 

tt 

tt 


it ({ 

a 

it 


One bird 

ate 

21 

a 

it 

tt 


it a 

u 

(t 


One bird 

ate 

17 

« 

« 


ct 

it tt 

ti 

it 

u 

One bird 

ate 

14 

, 

tt 

tt 

a 

it it 

tt 

t'f 

it 

One bird 

ate 

12 

t( 

it 

tt 


it tt 


It 

ii 

One bird. 

ate 

17 


’ « 

i* 


it tt 


U 

4i . 
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One bird ate 17 grams of weed seeds and grain. Indoors, in October. 
One bird ate 12 “ ‘‘ “ " 

One bird ate 13 “ “ “ “ ‘‘ 

Twelve birds ate ISO grams of grain in one day. Outdoors, in February. 
Twelve birds ate 180 grams of weed seeds in one day. Outdoors, in February. 
Twelve birds ate ISO grams of grain in one day. Outdoors, in February. 

Tlie average of these tests is 15 grains^ a little more than half an 
ounce. 

Insects 

''The bobwhite eats insects in every month of the year. Moreover 
the large proportion of injurious insects habitually eaten renders the 
services of this bird more valuable than those of many birds whose 
percentage of insect food, though greater, includes a smaller pro¬ 
portion of injurious species. Conspicuous among the pests destroyed 
are the Colorado potato beetle, twelve-spotted cucumber beetle, bean 
leaf-beetle, squash ladybird, wureworms and their beetles, and May 
beetles. Its food also includes such weevils as com billbugs, imbri¬ 
cated snout beetle, clover leaf weevil, cotton boll weevil; also the 
striped garden caterpillar, army worm, cotton bollworm, and various 
species of cutworms; also the com-louse ants, red-legged grasshopper, 
Eoeky Mountain locust, and chinch bug.’’ (9) 

The most important insects added by my experiments are the squash 
bug, plant lice, the cabbage butterfly, cankerworms, codling moth, 
the Hessian fly, the mosquito, stable fly, and the typhoid fly. 


LIST OF INSECTS EATEN BY THE BOBWHITE. 


Thysaimra 

Silver fisb. 

Fphenierida 

*M!iy flies. 

Ortboptera 

Cricket . 

*Meadow grasshoppei's,. 
^Meadow grasshoppers.. 
^Meadow grasshoppers.. 

=^Katydid .... 

^Walking sticks. 

’^Grouse locust.. 

*Rocky Mountain locust 
*Red-legged grasshopper 

‘‘^Grasshopper .. 

‘‘'Grasshopper . 

♦Grasshopper . 

♦Bird grasshopper 
Hemiptera 
Heteroptera 

;♦Chinch bug.,.... 

♦False, chinch bug— 


Lepisma saccharin a. 


.GrpUus sp. 

XipMdium. 

.OrcTielimnm. 

Scudderia. 

. Miarocentrmi sp. 
Fhasmidw. 

.Tettix sp. 

Melanoplus spretus. 
Melanophis femiir-ruhrum, 
Mclanoplus Mvittatus. 
Melanophis scudderL 
Melanoplus atlanU. 

Bch istocerca a m ericana. 


,BUssm ' leuGopierm. 
angustatus. 
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''=Tliree-spott8(l soldier bug 

^Stinlv bug. 

•‘••'Stink bug. 

■'•■Bug .... 

=’^Biig . 

*Bug . 

.. 

*Bug . 

’••’Bug .. 

*Bug . 

’•‘Bug . 

•'■'Bug .•_ 

’•‘Bug . 

’■•‘Bug ... 

^Tariiislied plant bug..... 

’^Bug . 

*Bug . 

’^'Bug . 

=^Bug . 

’*‘Bug . 

’^Shield-backed bugs. 

Squash hug. 

Homoptera 

’^Leaf hopper. 

^Leaf hopper. 

“^Leaf hopper. 

’*‘Leaf hopper. 

Plant lice.. 

Tree hoppers. 

L»epidoptera 

^Ariny worm. 

’^Cutworm . 

* Cutworm . 

^Noctuid moth.- 

’^'Cotton worm... 

*Cotton hollworm. 

* Striped gai'den caterpillar.. 
*Yellow bear catei'piUar..... 

’^’Pyralid . 

^Purslane sphinx.. 

^Southern tobacco worm.... 

^Caterpillar . 

*Pupa . 

Cabbage butterfly . 

Canker worms..... 

Tent caterpillar. 

Bee moth .. 

Codling moth... 

Clothes moth.. 

Diptera , 

’*‘Crane fly .... 


Eiiischistiis frlstigmii^^. 
Eusch is Ins varioJarim. 
.Eiisc/ristus sp. 

.Podisns sp. 

.Bnx'Jiyweiia- sp. 

N('Zara UHaris, 

,MormMca Iiigens. 

Hymen arcis a e rvosa, 

,Hyinenarcis wqualls. 

, TJiyania, custator. 
.(EJmhis piignax. 

. Trichopepta semivittata. 
,C(ruus clellus. 

,Pcnhalus limholarms. 
.Lygus pratensis. 
.Corimelwna sp. 

. Apiomems crassipes. 
.Alydus eurimm. 

,Gorims sp. 

.E'UthoctO' galeator, 

. Scutcllerkke. 

.Aaasa tristis. 

. Onco m etopi a> J a tera I is, 

, Oncomeiopia sp. 
.Deltaceplialus sp. 
^DiedrocepJiaJa sp. 
.ApMdidfe. 

.Memhraeidec. 

.Efeliopliila un ipim eta. 
.Agrotis sp. 

.Fcltla atinexa, 
.NoctuUkr. 

. A lahama argi Haeea . 
.BetioiMs ohsoiefa. 

. M amestra I eg it I m a. 

. D mTisia virginica. 

. Tlioleria reversaUs. 
.DcilepMla gallH, 

. PMegethonfms sexta, 
.Junonia ewnia., 

.Vanessa sp. 

.Pieris rapw. 
.Anisopteryx. 

. Glisiocampa americana. 

. G-alleria mMonella. 

. Garpocapsa^ pornomlla, 

. Tinea pelUonella. 

. TipuUdtB. 
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*Greeii fly. LncUui c(vsar. 

^Robber fly. Asilidw. 

Mosquito ... Ciilex, 

Mosquito . AiioplieJes. 

Hessian fly. . Mayetiola destructor. 

Typlioid fly ... Mmca domcstica. 

Stable fly . ^tomoxys calcitrans. 

Coleoptera 

Carabidse 

'^'Ground beetle. ^^carites siihterraueiis. 

^•'Ground beetle. Amara sp. 

'■'Ground beetle.. .CamonUi pennsulvLudca, 

'^'Ground beetle. Platynus extensicoJMs. 

'“'Ground beetle... Agonoderm pallipes. 

Ground beetle. HarpaJus pennsyJvanicus. 

'^'Ground beetle. Harpaliis calignosiis. 

'•'Ground beetle. Anisodactylus riisticus. 

'^'Ground beetle. Amsodactyliis Mltiinorensis. 

Cbrysomelidss 

"Leaf beetle. Gryptocephalus veniistus. 

*Leaf beetle. Oolapsis hnmnea. 

'^"Leaf beetle. Nodotiota t7'istis. 

’"Leaf beetle. Clwysoimla piilclvra. 

^Leaf beetle. CJiryso^nela siitw'aJis. 

^Leaf beetle. CEdiouycMs fi^nhriata. 

^Leaf beetle. Disonycha 5-vittat&. 

’"Leaf beetle. DJsonycdia xmitlio^nelxma. 

’"Leaf beetle. DisonycJia crenicoUis. 

’"Leaf beetle. PsyJllodcs pimctulata. 

“"Leaf beetle. Microrhopala vittata. 

’"Three-lined potato beetle. Lema trUmeata. 

^'Colorado potato beetle. Leptinotarsa decemlmeata, 

’"Bean leaf beetle. Cerotoma trifurcata. 

^Striped cucumber beetle-:. Diah^'otica vittata. 

^Twelve-spotted cucumber beetle... .Diahrotica 12-piuictata. 

’"Locust leaf-mining beetle. Odoiitofa dorsalis. 

^Golden tortoise beetle. Coptoeycla hicoJor. 

BIm-leaf beetle. Galenicella luteola. 

Scarabseidse 

“"May beetle. Lach^iostema tristis. 

^Dimg beetle.. Onthophagus pennsylvanieus. 

’"Dung beetle. Aphodius inquiyatus. 

’"Leaf-chafer ... Diplotaxis sp. 

*May beetles... ^erica sp. 

^May beetles.... . .A^iomada sp. 

*Mtiy beetles......... .Aphonus sp. 

Rliynchophora 

’"Imbricated snout beetle. .Epicmrus imhricatm. 

’"Fuller’s rose beetle..... . .Aramigus fuUeri, 

’"Clover weevil. .Bitones hispidulus. 

’"Clover-leaf weevil.'. Phytommus pimctatus. 

^Mexican cotton boll weevil. AntJtonomm grandis. 
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. 

*Coni billbiig... . 

Weevil . 

=*^WeeviI .. 

■■‘‘Weevil . 

^•’Weevil . 

Elateridse 

* Click beetle. 

•‘‘‘Click beetle.. 

'^'Cliek beetle. 

=*'Cliek beetle..... 
Goecinellidse 

'J'Lady beetle_ 

Squash ‘ladybird- 

*^'L.ady beetle. 

^Ljady beetle _ 

Histeridee 
*Histerid beetles. 
Tenebrionidse 
*Diirkihig beetle. 
Mealworms .... 
Staphyliuldse 
*Rove beetles.... 
Lampyrirlae 

’^Soldier beetle_ 

Cerambycidse 
**'Loiigicom beetle 
Bermestidse 

Carpet beetle..., 
Hymenoptera 

“"Ants... 

“^Ants... 

’^Ants... 

*GaII flies. 

^Parasitic wasps... 
'^Parasitic wasp.,.. 

Eose slug.... 

Currant worm.... 
Other animal food 

***Spiders . 

♦'Harvest spiders... 

♦Thousand leg. 

Sow, bug. 

♦Snail ............ 

♦Pond snail. 

♦Crayfish .. 

♦Toad .. 


. ^phenophonis parviiliis, 
SphempJiorKs m(B, 

, Thcceh'ternus humeralis, 
. Tanymeciis confertus. 

. C haJ code mill s: collaris. 
.Ccntrinm, sp. 

Drastei’ius elegcins, 

.Agnotes sp. 

Melanotus Gommiinis. 
.Gorgmdites sp. 

Htppodamia paren th 
Bp i lacli mb do re a lis. 
GoccinelJw sanguinea. 
Adalia dipiuictata. 


Blaptimis. 
Tenedrlo sp. 


GhauliognatJius peimsyhmnieus, 
Tetnwpes tetraoplitliahnus. 

, Anthrenus soroph u lame. 

.Lasiiis sp. 

Tetramorium aesplt um . 
Gampomdiis penmglvanicus. 
Cgnipidw. 

Tlphia monnita. 

Proctatrypes rufipes. 

Moihosiegia ros(e. 

.Pteronus rihesU. 


Phalaiigidce. 
.JiBus sp. 
Oniscidw. 

Pupa armifera. 
Snccmea avara. 
Camlmrus. 


Tile following are a few records of the numbers of insects eaten by 

bobwhites at single meals. 

^Grasshoppers: from 20 to 39. 
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•'^Chiiicli bugs: 100, in another case two tablespoonfuis in a cup. 

Squash bugs: 6, 11, 12. 

Aphids: 2,326 eaten by a week old ehiek; this was more than one 
meal, but was not all his insect food for that day. 

’^A4rmy worm: 12. 

''■"Ciitworiii: 12. 

Hessian fly fla..xseeds: 20. 

Mosquitoes: 144 — a week old bird; 568 — a nearly grown bird in 
three hours. In both these cases the supply gave out, while the birds 
were still eager for more. 

"Totato beetles: 75, 101. 

May beetle grubs: 7, 8. 

'^'Cotton boll weevil: 47. 

Sow bugs: 6. 

Miscellaneous insects: 1,400 in half a day — a laying hen the 23rd 
of June. 

Tests to ascertain how many insects of one kind a bobwhite might 
eat in an entire day gave the following results. The birds had plenty 
of weed seeds, grain and green food, except in two cases in which the 
fact is indicated, 

5,000 aphids — chrysanthemum black fly. Adult bird in December. 

, This is the only ease in which the insects were not individually 
counted; one thousand were counted and the rest estimated. 

1,350 flies. A laying hen in July. About one fifth were maggots, 
the rest adults. 

59 adult potato beetles. A laying hen; test by Mazie Hodge. 

1,286 rose slugs. A laying hen; test by Mazie Hodge. 

37 grasshoppers and 2,400 seeds of pigeon grass' eaten apiece by 
two six weeks old birds in October. 

43 grasshoppers and 2,100 seeds of pigeon grass eaten apiece by 
two six weeks old birds in October. 

20 grasshoppers and 3,000 seeds of pigeon grass eaten apiece by two 
six weeks old birds in October. 

65 large crickets eaten apiece by two seven weeks old birds in Oc¬ 
tober. They had no weed seeds or grain, 

84 large and middle-sized grasshoppers eaten apiece by two seven 
weeks old birds in October. They had no weed seeds or grain. 

700 insects — 300 of them grasshoppers. A laying hen in July. 
Their weight was 24 grams. 

1,532 insects —1,000 of them grasshoppers. A laying hen in July. 
Their weight was 24.6 grams. 
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tests were made. 

with an adult 

cock in Cede 

her and 

Novell!- 

oer. 

2S grasshoppers = 

= llg. 

14g. of 

grain. Total 

— 25g. 



33 grasshoppers = 

= 15g. 

13g. of 

grain. Total 

2Sg\ 



4S grasshoppers = 

= 19g. 

lOg. of 

grain. Total 

— 29g\ 



22 grasshoppers = 

= 12g. 

16g. of 

grain. Total 

— 2Sg. 



25 grasshoppers := 

= 12g. 

llg. of 

grain. Total 

— 23g. 



23 grasshoppers = 

= 12g. 

Sg. of 

grain. Total 

— 20g. 



20 grasshoppers = 

= 9g. 

12g. of 

grain. Total 

— 21g. 



25 grasshoppers = 

= ng. 

lOg. of 

gi*ain. Total 

_21g. 


The average is: 







2S grasshoppers = 

^ 12.5g. 

12g. of 

grain. Total 

— 24.5g. 


STUDY OF THE GROWTH AND FEEDING OF ONE BOBWHITE 


At batching 

weighed 6 g. 






5 days 

8 






7 

.... 


Ate 2326 aphids and 20 mealworms. 


8 

10.5 


Ate 7 grams of insects. 



9 

12.5 g. Increase 2.5 





10 

13. 

.5 





11 

13.3 

.3 

Ate 330 insects. 



12 

14. 

.7 





13 

15. 

1. 

Ate 514 insects. 



14 

16.5 

.5 

225 insects = 8 g. Ate 

51'/ of his Vr 

eight. 

=*'15 

15. 

—.5 

236 

7 



. *16 

14.8 

—.2 

400 

8 

54fc 


*17 

15.8 

1. 

200 

8 

50:! 


IS 

16.5 

.7 

351 

8 

48‘;! 


19 

17.5 

1. 

411 

6.6 

3855 


20 

20. 

2.5 

354 

10.1 

50';5 


21 

21.2 

1.2 

732 

10 

47^5 


22 

22.5 

1.3 

287 

10.4 

46';5 ■ 


23 

25.8 

2.8 

296 

11 

4S!?i 


24 

26,2 

.9 

185 

8 

30?5 


25 

28.5 

2.3 

250 

12 

42f5 


26 

30.5 

2. 

393 

9.3 

SO'I 


27 

32.6 

2.1 

529 

10.2 

31^5 


28 

84.2 

1.6 

710 

13.5 

42^5 


35 

43.5 






36 

46,5 

3. 





37 

49.5 

3. 

102 

11. +15g 

of grain 

26 6‘2‘;5 

38 

51. 

1.5 

112 

11. + 12 g 

of grjiin Si 

28 =- ‘m 

39 

63. 

2. 

134 

12.5 H- 12 g 

of grain = 

2t5 —4r3'J5 

44 

67- 






49 

77, 






54 

91. 






55 

92. 

.... 





At 10 week 

s 123. 

.... 





11 

139. 

16. 





12 

153. 
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* The loss in weight is due to Ms having lice for three days. 

At hatching he weighed 6 g. ; in 9 days he had doubled in weight. 
In the next 2 weeks he had doubled again, and again at the end of an¬ 
other fortnight. It took him 3 more weeks then to weigh 96 g. ; in the 










June, ’10 J 


NICE: FOOD OP BOBWHITE 


309 


last 8 weeks of kis growth, he gained 75 g. For the first 12 weeks his 
average gain per day was 1.75 g. The average daily gain each week 
was as follows: .5 g., .7 g., .8 g., 2.1 g., 1.6 g., 2.35 g., 2-.4 g., 2.1 
g., 2.1 g., 2.3 g., 2.3 g., 2 g. The next four weeks his growth was slow; 
the average daily gain each week was: .43 g., 1.1 g., .3 g., .7 g. 

At 4 months he weighed 170 g. which is an average adult weight for 
him, although sometimes he has weighed from 12 to 19 grams more. 

In every ease he was weighed before he had had anything to eat. 
He always had all he would eat in the tests, but doubtless would have 
eaten somewhat more in a wild state, for he would have exercised more 
than he did when kept in confinement. I regret that I did not make 
feeding tests in the fi.rst two w^eeks of his life, but I do not think he 
ever ate more than two-thirds of his weight at the most. For the 
first two or three days the chicks eat little, as the unabsorbed yolk 
nourishes them. Charles W. Nash in ‘‘The Birds of Toronto” says: 

“For the first two or three months of their lives young quail feed 
almost exclusively on insects, and each one will, while he is growing, 
consume nearly its own weight of them every day.” (11) 

Edward Harris states in “The Quail the Best Insect and "Weed Ex¬ 
terminator Must be Better Protected” that: 

‘ ‘ A young quail will consume its owm w^eigiit in insects every day. ’ ^ 
(4) 

My results do not agree with this. A bobwhite does not have to 
eat so much nor grow so fast as those birds that are helpless until they 
nearly reach adult size. 

As a result of these tests I have made an estimate of the amount 
eaten by a bobwhite in a year. 

First 2 weeks, 72 g.-=10,245 insects. The 8th day he ate 7 g. Count¬ 
ing nothing for two days, we might assume he ate as follow^s: 4, 4, 4, 
5, 6, 7, 7, 7, 7, 7, 7, 7,=72. In, four of these days he ate 3,415 insects. 
At the same rate in twelve he wmuld have eaten 10,245. 

3rd and 4th weeks, 132 g.=5,334 insects. Actual tests. 

5tli^week, 88g.=3,520 insects. His average w^eight for this week 
was 38.8. A third of that multiplied by 7 should give an estimate 
of the amount eaten. With 40 insects to the gram, as was the ease 
in the two weeks before, the result is 3,520. 

6th week, 81 g.=812 inseets+91 g. grain. In 3 days he ate 34,5 g. 
=348 insects and 39 g. of grain. The week is calculated at the same 
rate. 

Totals: 373 g.=10,911 insects+91 g. grain. 

In December, January, February, March, April and half of^ Novem¬ 
ber the estimate, is that found by 56 tests —15 g. of weed seeds a day. 
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For the cock in May, June, July, August, September, October and 
half of November, and for the hen in May, October and half of No¬ 
vember the estimate is that found by 8 tests in October and November 
—12 g. of each. In June, July and August when the hen is laying, 
20 g. of insects seems a safe average. In 2 tests in July a hen ate 24 
g. and 24.6 g. respectively. 

For a young bird, if we substitute the figures for his first six weeks 
for six weeks of July and August in the adult cock's estimate, the 
result is 2,377 g. of insects and 4,495 g. of weed seeds. 

An average of 45 tests gave 22.5 insects to a gram. The highest 
is 60 ill July, the lowest 2 in November. This average is too low for 
the smallest insects that the birds eat, such as plant lice, were not 
weighed; besides for the tests large insects were often caught in pref¬ 
erence to smaller ones for convenience sake. 

One gram of 23 different kinds of seeds were counted; the average 
was 1,096. 
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Tims a bobAvliite cock might eat on an average in one year 56,430 
insects and 5,379J68 weed seeds; a lien 74,475 insects and 5,063,520 
weed seeds and a young bii’d 65,001 insects and 4,926.520 weed seeds. 

Estimates of the Annual Loss Due to Weeds and Insects, 

It is impossible to make calculations as to liow much a bobwliite'^s 
eating of these thousands of insects and millions of weed seeds is worth 
to IIS in dollars and cents. I quote, however, a few estimates of the 
aiiniial losses due to weeds and insects, so that we may get more of an 
idea of the importance of the problem, 

' ^ Since tlie total value of our principal field crops for the year 1893 
was $1,760,489,273, an increase of only 1^, which might easily have 
been brought about through the destruction of weeds, would have meant 
a saving to the farmers of the nation of about $17,000,000 during that 
year alone.^' (1) '‘The simple cost of weed removal along the railways 
of the State of Ohio is placed by Stair at over half a million dollars 
per annum/(13) “The weeds found in cornfields annually cost the 
faimer of Iowa many thousands of dollars.(12) “Minnesota pro¬ 
duces annually about 200,000,000 bushels of small grain, A dockage 
■ of one pound per bushel (due to weeds) means a loss of 200,000,000 
pounds. Had the land been free of weeds the same amount of plant 
food, moisture and labor would have produced over 3,000,000 bushels 
of wheat or the equivalent in other grains. This makes an annual loss 
due to weeds of about $2,500,000 or an annual rental of about 30 cents 
an acre on eveiy acre on wliich small grain is grown. Added to this 
great loss we must include cost of fighting weeds, loss of fertility and 
moisture, strain on maehineiy, extra cost of twine to tie up the 
weeds, freight charges for shipping weeds, etc.” (14) In Ontario 
the “Bureau of Industries for the Province in 1898 sent out a few 
questions about weeds to its regular correspondents, and others, 
chiefly those who had done satisfactory^ experimental work in con¬ 
nection with the Experimental Union. “A large number of answers 
were received. ... A number estimate their loss at 25e per 
acre, and quite a few place it as high as $5 per acre; so, coii'sider- 
ing the whole list and counting labor, with the loss of soil moisture, 
fertility, etc., we think that $1 per acre is a' conservative estimate 
of the annual loss throughout the Province/’ (5) 

0 L. Marlatt in “The, Annual Loss• Occasioned by Destructive In¬ 
sects in the United States” estimates,the, yearly tax chargeable to in- 
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sects ill tills country as $795,100,000. (10) '‘'The common schools of 
the coiintiy cost in 1902 the sum. of $235,000,000, and all higher iii- 
stitutio-iis of learning cost less than $50,000,000, making the total cost 
of education in the United States considerably less than the fanners 
lost from insect ravages. . . . Furthermore, tlie yearly losses 

from insect ravages aggregate nearly twice as much as it costs to 
maintain oiir army and navy; more than twice the loss by fire; twice 
the capital invested in manufacturing agricultural implements; and 
nearly three times the estimated value of the products of all the fruit 
orchards, vineyards, and the small fruit farms in the country.” (3) 
Prof. H. T. Pernakl, Massachusetts State Entomologist, says; "Esti¬ 
mates of the annual loss by insects calculated at 18% are now con¬ 
sidered as about correct, and this loss on the basis of the United 
States government crop estimates for 1906 would be considerably 
over a billion dollars each year.” (2) 

If we were wise enough as a people to protect and increase our 
weed destroying insectivorous birds, they should largely control these 
enemies of our crops. Bobwhites, if we only had enough of them, 
ought to save us more than half of our $17,000,000’ weed damage, and 
of our billion dollar insect tax. 

Summary 

The bobwhite is known to eat 129 different kinds of weed seeds. 

A single bird was found to eat as many as 12,000, 18,000 and 
30,000 seeds of one kind of weed in a day. 

They eat 15 grams, or half an ounce, of weed seed daily through¬ 
out the winter. 

The known list of insects eaten —135 — includes many of the most 
injurious species. 

A single bird ate at one meal 568 mosquitoes; another during a 
day ate 1,350 flies; a third ate 5,000 plant lice, while still another 
record is 1,532 insects, 1,000 of which were grasshoppers. 

Bobwhites eat from 12 to 24 grams of insects daily in the siinmier. 

In a study of the growth and feeding of one bobwkite, it was found 
that in his third week he ate half of his weight of insects, in his 
fourth week one third. In the sixth the addition of grain brought 
it up to one half again. When adult they eat from one twelfth to 
one sixth of their weight. 

An estimate of the average amount eaten by a bobwhite in a year 
is 2,732 grams, or about 5 pounds, of insects, and 4,681 grams, or 
about 9f4'' pounds, of weed seeds, which are equivalent to 65,302 
inseets, and 5,123,076 weed seeds. 
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A UNIQUE INSECT CATCHING MACHINE 
By F. C. Bishopp, U. aS'. Bureau of Eutomology. DaiJa.% Texas'^ 

The following article is published not because the observations are 
tlioiigM to have any particular value or that the :machine described 
can be utilized practically in the control of the bollworrn, but to call 
attention to a rather unusual digression in mechanical insect destroy¬ 
ing devices and with the hope that the idea involved may be sugges¬ 
tive to workers in other entomological fields. 

The machine illustrated herewith is the result of the ingenuity of 
a progressive Ellis County (Texas) farmer in his eltbrts to discover 
a method of controlling the bollworrn {IleUotMs obsoleta Pabr.) on 
cotton. Unlike most of the machines devised for use against the boll- 
worm this one is designed to capture the adult moths Instead of the 
lar\m. While lights are employed to eoneentrate and destroy the 
moths, the success of the apparatus is not dependent upon the normal 
attraction of the moths to light. The machine was evolved by Mr. 
T. A. Sissom, who is the inventor, from an observation made by him 
upon the habits of flight of the moths when distui’bed at night. The 
writer has also observed that the majority of the moths when startled 
at night fly directly upward for several feet, apparently in an effort 
to avoid striking the cotton plants or other objects. 

The machine consists of a framework mounted on ’four wheels. 
The frame is 36 feet wide in front, 18 feet wide at the back and 28 
feet from the front to the hack. This frame, except at the back, is 
covered with domestic, which can easily be put on or removed. The 
back is screened in. 

The machine is pulled by a pair of horses or nudes which are 
hitched between the fore and hind wheels under the canvas, the 
driver and operator sitting immediately behind the team. The guid¬ 
ing is done by simply rotating a wheel which controls the angle of the 
front 'axle. 

The front part of the canvas extends down quite close to the cotton 
but not low enough to strike the plants and thus disturb the moths. 
Agitators in the form of sacks containing some heavy object,' are 
attached to the, frame a fe\v feet back from the front edge of the 
canvas. ^ These disturb the moths which fly up, strike the canvas and 
gradually drift toward^ the three lightS' at the back^ of the, machine, 
'm 'the a'pparatus' moves forward. The back-part of the machine has 
a floor highppough to pass over the, cotton.', This .prevents the down- 

^Published by permission.of,tboWhief of'Eatomology. , ' 




iHvsect Oatcliing Machine: a. Front view of machine with cloth 
covering removed; b. Rear view of machine ready for operation; the 
seat on top may be occupied by a pilot if so desired. 
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ward escape of the moths when they reach the back of the niaeliine. 
The upper one of the throe lights, each of which has a retieetor* to 
throw the light ahead, is situated at the extreme back end of a 
tapering inverted trough made of screen. Just in front of this light 
is a large torch the tiame of which scorches the insects as they pass 
backward over it to the stronger light behind. The bottom of the 
torch container is removed, occasionally and the moths emptied into 
a bag and treated with kerosene to kill those not already dead. 

On account of the free flight of the bollworra moths it is cliflietilt 
to arrange a satisfactory practical test of such a maehine on a lim¬ 
ited area. During three successive nights in July a 40-acre field of 
cotton w’as gone over and 1,440, 2,000 and 860 moths were captured 
on the respective nights. An examination of the catch made in 3^/2 
hours during the night of July 27th showed the following insects to 
have been captured: Eeliothis obsoleta Fabr. 688 (409 females and 
279 males), Loxostege smiilalis Guen. 157, Calyeopk cecrops Fabr. 1, 
miscellaneous Lepidoptera 72 (including several injurious forms), 
Chrysopa sp. 1,906, Myrmeleonids 11, Taehinids 16, Syrpliids 6, Tab- 
anids 12, Sarcophagids 150, miscellaneous Diptera (small) several 
hundred, Galacorus rapidiis Sb-j 762, Tettigonids and Jassids (mostly 
Diedrocephala coccdnea Forst.) 68, Podisns ,mactdiventris Say 2, 
Diahroiica 12-punctata Fabr. 14, Elaterid 1, Bruchids 2. 

It w^as found that many of the boUworm moths captured were newly 
emerged or gravid females, while with an ordinary trap light only 
males and exhausted females are usually caught. 

It w’ill be noted that a good many beneficial insects were captured 
notably 1,906 adult Chrysopas. I believe that the majority of these 
as well as other beneficial forms could be allowed to escape by putting 
in larger meshed wii*e at the back end of the machine. This wmuld of 
course allow the escape of the smaller injurious insects as w^elh 

Despite the large size of the apparatus it is manipulated with great 
ease except wdien the wind is blowing. A strong wind renders opera¬ 
tion impossible. From 60 to 70 acres may be gone over in one night. 
Mr. Sissom informed me that the cost of constructing one of these 
machines is about $80. 

As has been suggested it has not been demonstrated that this ma- 
cMne can be utilized practically in the control of the boliworm, but 
there is little doubt that some injury may be prevented' w^ere, it is 
conscientiously used. 
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NOTES ON RHYNCHITES BICOLOR, FABR. 

By Edgar L. Dickerson, Neu: Brnusirirk, 'X. J. 

In tliis Journal for December, 1909, page 467, Dr. B. N. Gates gives 
some notes on tbe abundance of BhyncMtes hkolor in Massaeliiisetts 
during* tlie past season. Tlie insect is recorded as common in New 
Jersey, tliroughoiit tlie state, but in our experience it is soiiiewbat 
local in its distribution, being very abundant at some points and quite 
scarce at others. In some of the nurseries where' we have had an 
opportunity of observing roses, in the course of inspection work, we 
have found little evidence of the insect. At New Brunswick, however, 
it occurs each year so abundantly on the Bosa mgosa hedge on the 
College Campus that there is scarcely a seed capsule which does not 
show one or more of its punctures. No effort has been made to 
breed the insect but certain observations have been recorded which 
it seems advisable to publish at this time. 

As noted in other localities, the insect makes its appearance in May 
and continues through June and July and is observed first feeding 
in the bud-s or opened blossoms. In feeding in the buds the insect 
inserts its beak through the still closed petals, causing the punctures 
'which becomes so conspicuous when the blossoms open. Rarely, feeding 
oeciu’s in the tender tips of the shoots where as many as a dozen 
closely placed punctures have been observed in a single tip. Yery 
few of these tips wun*e found although their wilted appearance made 
them rather conspicuous. That they were caused by feeding seems 
quite evident from the fact that no eggs wei^e found in the jiunctures 
although a careful search 'was made for them. 

While I have no record of the beginning of oviposition, it continued 
for some time and in late June the beetles "were noted both feeding in 
the open flowers and in copulation, and oviposition was in progress. 
The latter operation was obseiwed on more than one occasion and 
noted to proceed in the following manner: 

The work of making the puncture was continued until the full 
length of the beak — as far as the eyes — was inserted and the final 
part appeared to be the smoothing down of the sides of the puncture 
and enlarging the bottom; the whole operation taking somewhat over 
a quarter of an hour. In working the beetle spread its legs as if to 
brace itself and the antenna3 were extended backward close together 
against the upper surface of the head. Having completed the punc¬ 
ture, the insect turned about, rested its anal extremity in the cavity, 
and remained there for about half a minute while it oviposited. Then 
turning about again it spent slightly more than half, a minute in 
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apparently piisliing’ tlie egg down into the bottom of the caTity and 
eovering the opening. In this operation the A^aliie of the bali and 
socket like connection of the head -with the thorax was evidenced, for 
without changing its position the insect -was able to move its head 
around from side to side. Whether the coveinng of the puncture is a 
secretion of the plant caused by the injnr}" or in part is some seea^e- 
tion of 'the Aveevil is not quite eAwdent. At any rate it forms a dis¬ 
tinct coA^ering, light in color at first and gradually darkening. 

An examination of the seed capsnle sIioavs that the pnnctnres extend 
through the outer coA-ering and sometimes into the bases of the seeds, 
resting AAuthin it and measure 2 mm. in depth. The egg is OA^al in 
outline, measuring .9 mm. in length by .65-.70 mm. in width, and is 
light in color Avith a yelloAvish tinge gWen it by the contents. It rests 
in the bottom of the puncture with the longest diameter parallel AAuth 
the direction of the cavity. 

Punctures were found in the seed capsules of the blossoms as AA^ell 
as those from Avhich the petals had fallen and as many as 8 Avere noted 
in a single one. On several instances two punctures Avere observed 
so close together that they extended into each other at their bases 
and in all such eases only a single egg was found, so that it appeared 
as if the first egg had been destroyed by the Aveevil, in the operation 
of making the second puncture. 

Hatching of the eggs began the first of Jul}' and by the middle of 
the month most of them had hatched. No unhatched eggs were found 
on July 22 when a number of punctured seed capsules were examined, 
although a very feAV young larA^ge were found as late as early Septem¬ 
ber. The larvffi became Avell developed by August and soon after 
the middle of that month many full grown ones Avere found. By early 
September most of the laiw® had left the seed capsules, Avhich in many 
cases had become hard and diyv 

THE EFFECTS OF FUMIGATION WITH HYDROCYANIC 
GAS ON THE HUMAN SYSTEM 

By W. W. Yothees, Bureau of Entomology, P. S, Department of Agriculture 

Owing to the extremely pbisonous nature of hydrocyanic gas, the 
literature on this subject contains many cautions in regard to its use. 
While I believe these are on the -whole justifiable, they make the 
uninitiated unduly afraid of the dangers. I doubt if there has ever 
been' a single death from fumigating—at least from fumigating orange 
trees/ The experience of the workers-on the White Fly Investigations 
of the Bureau of^ Entomology in Florida shows that only rarely 
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does the gas cause sickness. In the entire three seasons' work iliis 
occurred oiily fire or six times. 

Ill the winter of 1907-1908 in fumigating over tlir<ie tlioiisaiid trees 
eight hundred of which were large seedlings, two men quit work lieu 
cause the gas made them sick. These men operated the pulley ropes 
which lifted the edge of the tent from the ground and raised it to 
the top of the derrick. Just as soon as the edge of the tent is raised 
the gas comes out and the men who operate the pulle3' ropes being 
nearest the opening get more of the gas than the other men. The trees 
ivere wery large, requiring from four to six pounds of cyanide. No 
note ivas made as to wdietlier or not the night wms calm or on the con¬ 
dition of the tents as to dampness which largely determines the, 
leakage of gas during exposure. 

Only one instance happenedin the season of 1908-1909 in fumigat¬ 
ing about a thousand trees. The night of January 11, 1909, was so 
far as one could determine absolutely calm. The trees wume fairly 
large, requiring from tw^o to four pounds of cyanide. We changed 
the tents every 40 minutes. The‘tents being somewhat damp) w^ere 
veiy tight so that little gas leaked out during the period of expiosure. 
Five men became sick on this night. One of these emptied the residue 
from the crocks and held his head over the residue as it was being 
poured out so that he breathed the escaping gas. This, of course, 
was entirely unnecessary. The other four operated the pulley ropes 
as did the men who became sick in the tests of 1907-1908. Two be¬ 
came sick and were relieved by tw’-o others who also soon were affected. 

On this night I relieved one of the men operating the pulley ropes. 
In a short time my heart beat much faster than the wrork seemed 
to justifjj then dizziness overcame me and I stretelied out under an 
orange tree. In about 5 minutes it became necessary to go to stool. 
After this a nauseating feeling remained for some time followx*cl by 
chills and trembling of the muscles and almost total loss of muscular 
strength. A vicious headache terminated these symptoms: These 
symptoms Avere in the main common to all the affected persons. In 
one Or two instances vomiting occurred. 

In October, 1909, we were fumigating some trees about ten feet in 
height, using a 25 per cent increase over the dosage given in Bulletin 
76 of the Bureau of Entomology and moving the tents every 25 min¬ 
utes. The shortness of the exposure gave little time for .the gas to 
leak out and also the tents were much tighter than those used on 
former occasions. There was no breeze. During the first night no 
one became, sick'although ;the gas was very’strong. However, ^dur¬ 
ing the second night all of us got, sick. One; man fell over ancithe 
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rest of iis were compelled to postpone the wmrk for a few ininiites. 
Our hearts tlmiiiped against- our breast liones and one fellow vomited. 
Ail of us were well on the following morning and felt as if nothing 
had happened. On this night we did not realize the importaiiee of 
hurrying awaj' from the tent as soon as it was raised with the poles. 
It was unnecessary this time and could have been easily avoided. 

The only object of writing these experiences is to enalile one to tell 
when are getting too much gas. If the heart beats very rapidli' 
it is time to get away for a wdiile. A small amount of gas is not un¬ 
comfortable to a fiimigator and is seldom noticed at all. Sometimes 
a prolonged exposure to a small amount of gas causes coiigiiiiig which 
is iiotliing serious. If tents are left on the trees the proper length of 
time and those men nearest the tent when first raised take proper 
precaiitionsj there is little or no danger and the poisonous fumes do 
not interfere with the process at all. 


Scientific Notes 

Simuiium and PeUagra.—We learn from the London Times through a 
recent issue of Science, that Dr. Sambon has proved that maize is not the 
cause of Pellagra, the blood thirsty SlmuUmn reptans being responsible 
for the dissemination of this infection. It is hardly necessaiy to remind 
our readers that only a few' years ago the important part played by 
Diptera in the dissemination of human diseases w-as practically unknown. 
The order must now be considered as one of the most important from 
an economic standpoint, especially because of the part flies play in the 
spread of disease. 

Oyster Shell Scale (LepMosuplies nlmi Linn.).—The paper on this insect 
by Mr, Cooley, was very interesting. We have entire^’ cleaned badly infested 
trees by spraying with a lime-sulfur wash and then failed on adjacent trees, 
no matter how carefully the application was made, though we usually suc¬ 
ceeded in reducing the numbers of the pest. The experience of the last six 
years convinces us that the late spring application is by far the more effective. 
One season we treated about half an acre of large, imported lilacs w'hich were 
nearly dead because of injury by the oyster shell scale. A very thorough 
application was given when the lilacs were in bloom, and an examination in 
the fall showed that 90% of the shrubs were free, the remainder having a fevr 
scales on one or two shoots only. An application of kerosene emulsion to 67 
infested poplar trees resulted in practically cleaning the trees, as shown by 
an examination the following winter. 0. R, Neiulie, Clevelmd Ohio, 

Larch Sawfly, a Correction.—^Ifind that in the short paragraph of my paper 
on the Larch Saw'fly (page 149) that the stenographic report Is not quite w'hat 
I said and is likely to mislead. I did not say that no males w'ere present,' but 
that larvae were reared from females, no males being present; and that, in a 
total of several thousand specimens' .3 .per cent, 'were males and the' rest 
females. ■ , , . ' 0 , Gohdok Hewitt. 
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The editors will thankfully receive news items and other matter likely to be of in¬ 
terest to subscribers.' Papers will be published, so far as possible, in the order of re¬ 
ception. All extended contributions, at least, should be in the hands of the editor the 
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We include in this issue, a paper extending soiiiewlia.t beyond the 
scope of the Journal^ yet nevertheless of great interest to economic 
entomologists, since it gives in compact form, many very serviceable 
facts about an extreme^ valuable bird. The data upon its vegetarian 
food is so closely interrelated with its animal diet that it seemed 
inadvisable to attempt to separate the two. We are confident that 
many entomologists will find it very convenient to have this data 
accessible. 

The passage of the Insecticide Act of 1910 marks an important and 
most timely advance in the right direction. Heretofore almost any 
compound containing arsenate of lead might be sold under that name. 
After January 1st next, all preparations of this recently developed 
and extremely valuable insecticide falling below a specified standard, 
are debarred from interstate commerce. The recent great advance 
in work with insecticides, accompanied by enormous increases in the 
demand for materials, has resulted in a number of manufacturers 
entering this field. We are convinced that the majority are content 
to place upon the market excellent preparations at .modez*ate prices. 
Occasionally there is a rogue who preys more or less directly upon 
the reputation of others. For example, one brand of arsenate of 
lead sold in the local market under a trade name for twenty-five cents 
a pound contains only four to five per cent, of arsenic oxide, while 
another brand containing fourteen to fifteen per cent, arsenic oxide, 
sells for fifteen cents a pound. Many a man fails to discriminate 
between the two and accepts the dealers just as good'’ at face value, 
apparently forgetting that there may be a large profit in pushing 
the lower grade goods. This substandard material, with the above 
mentioned national law in force, will soon be driven from the market 
or confined to a very limited field. Aside from the possibilities of 
fraud mentioned above, there is a great gain in. establishing standards 
for recognized compounds. It' prevents confusion and lessens the 
danger of unsatisfaeto,ry results following. spraying operations. 
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Reviews 

The Hibernation of the Boll Weevil in Central Louisiana, by 
WiijMON Newell and J\L S. Dougherty, Louisiana. Crop Pest CoiH” 
mission, Oirc. 31, p. 163-219, 1909. 

Ill 1905 and 1)6 the LouLsiana Crop Pest Commission carried on extensive 
experiments on the hibernation of the boll weevil at Keachie, La., in co5pera~ 
tion with the Bureau of Entomology, which have been partially reported by 
Hinds and Yothers (Bull. 77 Bur. Entomology), Further experiments were 
felt to be necessary and these were arranged at Mansura, near the center 
of Louisiana in the fall of 1908. The authors are entirely warranted In their 
statements that “The results of these experiments from the standpoint of 
the Louisiana planter at least, are of far more practical importance than 
those of any like experiment previously made.'* The object was to determine 
what percentage of weevils survive the winter, and at what rate they left 
their winter quarters in the spring. A series of large wire screen cages 8 x 
8x6 ft. high were constructed in wlii(*h were placed materials in which the 
weevils comnjonly hibernate. From 1000 to 1200 weevils were placed in 
each cage. A series of cages was installed to determine the effect of starva¬ 
tion in the fall by enforced hibernation. The weevils were placed in the first 
cage September 28 and a similar (*age was started ea<'h week until December 
21. A comparison was also made of a cage under normal conditions and one 
located in a swamp in a light growth of timber. In another cage a large 
tree-limb bearing Spanish moss 'was placed to determine its value as a hiber¬ 
nating quarter. 

It has been previously stated that the weevils seek hihernating quarters 
when a mean daily temperature falls to 60® F., but the authors’ observations 
show that the weevils were not inclined to enter hibernation till December 8, 
altho the imm temperature for ten days preceding was 43®. The writers 
believe that some of the weevils seen on the sides of the cages remained there 
thruout the entire winter. In the five cages first started the greatest death 
rate occurred during the warm weather prior to the date of hibernation. 
Commencing on February 15, daily observations were made to determine the 
number of weevils leaving hiI>ernation and these were tabulated in detail In 
general, it may be said that the tabulation of the data and results of these In¬ 
vestigations is most admirable and leaves nothing to be desired on the part 
of tile student who wishes to give them detailed study. 

In the 16 cages there were 16,281 weevils, 3,360 of which or 20.63 per cent 
survived the winter. As a result of a comparison of the percentage sur¬ 
viving in the cages in whic^h the weevils were confined at different dates in 
the fall, it is shown that where cottoti plants were destroyed before October 
15, only 3 per t^ent survived; where it was destroyed between October 15 and 
27, 16 per cent survived; from November 1 to 25, 22 per cent survived; from 
November 30 to December 7, 28 per cent survived, and if the destruction of 
the plants 'were postponed till after the middle of December, over 43 per cent 
survived. , 

It was found that in the average winter quarters 20 per cent of the 
weevils survive, but where Spanish moss was furnished, 27.96 per cent 
emerged from hibernation. , A comparison of the cages placed in a swamp 
6 
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and III normal conditions showed practically no difference In the mortality 
resulting. 

The earliest weevil emerged on February 21; the last one on June 29, the 
period of emergence covering 129 days. The earlier the' weevils were confiiuHi 
in the fall, the earlier the majority of them emerged in the spring. This 
shows very cdeariy the value of early destruction of the stalks in the fall in 
connection with poisoning with dry arsenate of lead as they are poisoned 
much more easily in the spring. It is shown that weevils hibernating in 
moss emerge much later than under natural conditions, 50 per cent emerg¬ 
ing over a month later. 

The same is true of weevils hibernating in swamps and it is shown that 
“the weevils hibernate in cool and shaded locations do not leave hibernation 
till the summer heat has risen sufficiently for these places to he warm to the 
temperature reached in the fields one to three weeks earlier.” 

The average time the weevils lived in hibernation without food was 150.7 
days. The weevil which lived the longest without food was placed in a cage 
September 2S and emerged June 9, 255 days later. A detailed study of the 
relation of the time of emergence from hibernation to the time when the 
weevils were deprived of food in the fall, shows that when all cotton plants 
are destroyed by October 1st the average weevil must live 183 days without 
food before emerging from hibernation, hut when the plants are left until D(>- 
ceiiiber 21 the average weevil has but 94 days to remain without food before 
leaving winter quarters, The average length of life of the weevils after leav¬ 
ing hibernation was 10.7 days, the longest lived individual living 144 days. 
The life of the weevils becomes shorter after leaving hibernation as the 
weather becomes hotter. 

The weather conditions during the winter in which these investigations 
were made are considered in detail and the authors conclude that “We 
might therefore he justified In supposing that the normal winter would ho 
survived by a slightly smaller percentage of the weevils, though an average 
difference of 3.1° in temperature could hardly be expected to materially in¬ 
crease the winter mortality among the insects,” and “In the av(U‘age season 
the weevils would emerge from hibernation somewhat more quhtkly during 
May than they did in this experiment The winter was an excajitionally 
dry one the not far from normal so far as the temperature was conrerned.” 
They conclude that the number of weevils living thru the winter of the ex¬ 
periment was above the average, but that the rate of emergence from hiberna¬ 
tion was normal. 

B. D. Sandeeson. 

, Lead Arsenate, by J. K. Haywooo and C, C. McDonnelu, IJ. S. 
Dep’t. Agric., Bur. of Ciiem., Bui. 131, p. 1-50, 1910. 

This interesting bulletin is in three parts. The first is on the results 
of a clieinical examination of the composition of lead arsenates found on 
the market. Analyses of fifty different samples prodiicxHl by fourteen 
different firms are given. That the names of these firms are not given is 
to be regretted, though the reasons for this are obvious, for anyone planning 
to buy arsenate of lead would probably avoid piircbasing of manufacturer 
' J.-pf, the list, for example, if he could learn for whom J. stands. 

,,',,011 'the whole,' the',analyses show a considerable variation in the amount' 
',pf'',arshhI«''P2-mmt;^a,nd^;^ of, it m in a,''solubleAom, in many',cases. 
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As a consequence, spray ini!: with some brands might prove iiiefficient, simply 
because of the small amount of poison present, (U* might cause injury to 
the foliage because of an excessive amount of soluble arsenic. It is notice- 
abh^ that there is a great difference in the amounts of arsenic and lead 
present in the different samples analyzed. This should malve a great differ¬ 
ence in the preparation of the material for appli<^at!oii to the trees. In one 
ease noted, the material which is evidently in the form of a dry jH>wder, 
contains more than twice as much arsenic as in another sample wliieh is in 
the form of a paste and contains over sixty per cent, of waiter. To i>re])are 
such widely differing samples by the same formula for spraying w*ould he 
liable to lead to most divergent results. 

The seimnd section of the bulletin treats of “home-made’' lead arsenate 
and the chemicals entering into its maimfactiire. Analyses of samples of 
lead acetate, lead nitrate and sodium arsenate gave, for the most luirt, quite 
satisfactory results, the latter showing the greatest variations in compositiou. 
Attention is called to the point that when sodium arsenate having an uiiiisiially 
high per cent of arsenic is used, it is possible that ordinary formulas wamld 
fail to provide lead enough to combine with all of this, thus leaving a soluble 
salt of arsbnic in excess in the spray to endanger the foliage. 

Comparison of numerous published formulas shows considerable variation 
in the amounts of the different substances to be taken, leading in some cases 
at least, to the addition of materials which will he. in excess of the amounts 
needed. To avoid this, directions for preparing lead arsenate both with lead 
acetate and with lead nitrate are given, for the different usual grades of 
sodium arsenate. It is not probable, however, that the average sprayer will 
take the trouble to test the material to determine when the lead comes to be 
present in excess, mixcli as this is to be desired. 

Until the present time, the general preference seems to have been in favor 
of using lead aceffate instead of lead nitrate as a material. Comparative 
experiments here given, seem to favor the latter as being slightly cheaper, 
slightly more poisonous and the lead arsenate produced by its use settling 
much more slowly than that made from the acetate. This would seem 
to differ from the results obtained by Colby, w^ho found (if the recollection 
of the review’-er be correct) that the arsenate of lead made from lead nitrate 
settled much more quickly than that made from the acetate, and it would now 
seem desirable to repeat these tests. An added point not mentioned in this 
bulletin is that after standing a while, the acetate becomes delequescent, 
tlius changing its value. 

The third, and in some regards the most interesting section of the hulletlii 
is devoted to the action of lead arsenate on foliage, the results of Investiga¬ 
tions in which Mr. A. h. Quaintaince of the Bureau of Entomology, co¬ 
operated with the authors. Starting from quoted statements of the safety of 
the material at almost any strength, the fact that injury results in some 
cases despite these view^s, led to inquiries as to the cause, atmospheric 
conditions as the explanation seeming to he the most probable. These were 
studied for six months in 1907 and 1908 in connection with the spraying. 
The conclusions reached are, of course, tentative, but so far as they go, 
indicate that more or less decomposition of the lead arsenate wms caused 
, by the presence of various salts in the water, particularly sodium chlorid' and^ 
perhaps' sodi'Um carbonate. 'Weather conditions also appeared to have some 
effect,' injury' results 'to the foliage; (and fruit) following'an applieatio'u 
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followed by clear iiot days and no rain, while sin-ayini; iVdlowed by eool days 
and rains resnltiMl in no injury. The suii^gested explanation is that In tlu^ 
former ease the dews at niitht would be suni<'ient to moisten the inatca*ial and 
the hot sail the next day would ])rodvi('<‘ <*onditious lUHahnl to dissolve the 
greatest aiiioiints of arsiniie, while if rain were to follow, the sodium rhlorid 
and carbonate would be washed out, hsiviug uotiiiug to cause tla^ biaaxking up 
of the lead arsenate. 

The bulletin is a valuable one and very suggestive for those accustomed 
to looking at such subjects from their oheniical aspects. It is somewhat 
questionable, however, if the average fruit grower might not desire a more 
direct series of statements as to the conclusions reached, which would guide 
him better in his subseaiient spraying. H. T. F. 

Ants, their structure, development and behavior, by William 
Morton Wheeler, Pli.D., Proi:Vss(>r of EcauTomic Entomology, Har¬ 
vard University; Honorary Cni^ator of Social Insects, Ani.erieaii 
Museum of Natural History. New York, Oolurnbia University Press, 
1910, p. I to XXV; 1-~G63; 286 figures. 

This is a comprehensive work wTitten by an acknowledged master in the 
group and dealing with the structure and biology of these (‘xtremely inter¬ 
esting forms. The reader neetls only to refer to tlie 70 clostdy printcnl pages 
of the bibliography to gain some idea of the vast amount of labor in digest¬ 
ing these almost innumerable and widely scattered r(H'ords and co-ordinating 
them with observations extending over a decade. 

The author considers that the social relations, attaining their “richest 
and boldest expression in the ants,” arouses interest, owing to there being 
an undeniable resemblance to human eonditions. The cbaraet(T of this 
volume is well indicated by chai>ters devoted to ants as dominant inswts, 
the external and internal structure of ants, development, polymorphism, 
history of mynm^cology and (dasshication of ants, their distribution, fossil 
ants, habits in general, ant nests, drivon* and legionary ants, harvesting 
ants, relation of ants to vascular plants, fungus growing ants, homy ants, 
guests, ecto and cmtoparasites, slave makers, tlu^ Instinctive and plastic |>e-. 
havior of ants. 

Economic entomologists will be partitmlarly interestHl in the chapter 
treating of the relation of ants to idautli(*e, S(*ale insexis, tr<H^ hopi>ers 
and caterpillars. The discussion, while comprelieiisive, is not unduly extended. 
Here, among other Interesting notes, -we find a very lucid account of the 
aphid cornicles and their functions. The extermination of noxious species 
is concisely discussed in an appendix. The value of this important work 
is greatly increased by a key to the subfamily, genera and suhgenera of 
the North American Formicidae, together with a list of the des(a*ib«l species. 
The author is to be congratulated upon having produced an authentic, 
scholarly discussion of a highly interesting group. 

Corn Weevils and' Other Grain Insects, by R. I. Smith, , N. 0. 
Agrie. Exp^t Sta. Bui. 203, p. 1-27, 1908. 

This popular bulletin discusses in a, summarized, manner the moreJm-' 
Ifprfanf grain'insects. The author wisely'emphasizes the value ol preventive 
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measures, advising eaii5" tlireshing and tight sacking of small grains. Burn¬ 
ing sulfur, 214 pounds to 1,000'cubic feet, is especially advised in cleaning 
granaries, though it can hardly be recommended for those containing grain, 
since this fumigation will prevent germination. The standard fumigant, car¬ 
bon bisulfid, the author finds, must be used much stronger than usually 
recommended, 

• Shade Trees, by E. A. Start, G. E. Stone and H. T, Fernald, 
Mass. Agrie. Exp’t, Sta. Bill. 125, p, 1-64, 1908. 

This excellent general bulletin gives much practical information to the 
tree lover. The entomologist will be interested in the discussion of the 
care and protection of trees, especially that part relating to tree surgery 
and the effects of gas and electricity on trees. Summary accounts are given 
of a number of the more important insect enemies of shade trees. 

A Chemical Study o£ the Lime-Sulfur Wash, by L. L. Van- 
Seyke, C. C. Hedges and A. W. Bosworth, N. Y. Agrie. Exp’t 
Sta. Bull. 319: 383-418, 1909. 

The general bulletin on the chemistry of the lime-sulfur wash is some¬ 
thing entomologists have been desiring for several years. Dr. VanSlyke and 
his associates present in this publication, data of great value to those recom¬ 
mending this valuable insecticide and fungicide, since he gives in concise 
form the different effects from prolonged boiling and those obtained by em¬ 
ploying different proportions ot the essential constituents. The data relating 
to the effect of Magnesium shows the deleterious effects following its employ¬ 
ment. This bulletin gives a series of facts which may well be employed in 
determining the value of the various brands of commercial lime-sulfur 
washes. 

Concentrated Lime-Sulfur Mixtures, by P. J. Parrott, N. Y. 
Agric. Exp’t Sta, Bull 320: 419-38, 1909, 

This is a discussion of the concentrated Hme-sulfiir mixtures, from the 
entomologist's standpoint, being based upon the results given in the preceding 
bulletin and largely supplemental thereto. The author finds little of insecti¬ 
cide value iu the sediment of certain concentrated washes and advises the 
use of the Beaumd scale for testing the strength of the preparation. The 
table of dilutions will prove most helpful to fruit growers. 

A Handbook of the Destructive Insects of Victoria, by C. 
French, Prt. 4, p. 1-195, with 33 colored plates; Osboldstone & Co., 
Melbourne, 1909. 

The fourth part of this interesting and well known series contains notices 
of a number of injurious species, and departs somewhat from the preceding 
volumes in discussing some of the forest tree pests. Our nursery Inspectors will 
be particularly interested in the regulations governing the shipment and sale 
of fruit and vegetables, given at the beginning of the volume, while the some¬ 
what extended accounts of the two fruit flies noticed* will appeal to en¬ 
tomologists having to deal with their allies in this country. The notices of 
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the yaiioiis species are invariably illustrated by rather 'well executed colored 
plates showing the various' st.ag(‘s ol‘ the insects and their’ work, and in some 
instances illustrating parasites. It is interesting to nOte that the horse bot 
fly, G-mtrophiliis equl Pa,br. is be('oming abundant in that section ot'the world, 
The^ conchiding pages are occupied by a series of bri(€ a('Coinits, likewise illus¬ 
trated with colored plates, of a nuinher of Victorian birds, the author empha¬ 
sizing their e(*onomic value, particularly as destroyers of insect life. The 
filial pages are devoted to a brief discussion of insecticides. The lime-sulfur 
wash and miscible oils appear to be unknown in Victoria. 


Insect Depredations in North American Forests, and Practical 
Methods o£ Prevention and Control, by A. D. Hopkins, IT. S. Dep’t 
Agile., Bur. Eut. Bull. 58; Prt. 5, p. 57-101, 1909. 

This is a summarized discussion of insect injury to forests, with brief 
notices of some of the more destructive species affecting the important trees 
or their products. Tliere is also an iiitcu’esting dissertation on the interrela¬ 
tions existing between insects and forest fires. The author estimates the 
total loss on forest products in the United States at $100,000,000. Some pages 
are devoted to the principles to be observed in controlling forest pests, with 
several accounts of instances where they have been successfully applied. 
The author advocates the utilization of the natural enemies so far as possible. 
He rightfully emphasizes the importance of more systematic biologic work to 
give a scientific basis which may be used in devising practical methods of 
control, insisting that the former is a necessary preliminary. This bulletin 
gives in small compass, a large amount of very suggestive information. The 
appended list of piiblillations relating to forest insecds, will prove of material 
service to students of the subject. 

The Pear Thrips and Its Control, by Dudley Moulton, U. S. 
Dep’t Agrie., Bur. Ent Bull. 80, Prt.'4, p. 51--66, 1909. 

This most excellent, detailed account with a number of original illustra¬ 
tions, gives an extended ■ discussion of a new fruit pest, EiithripH %}yri l>an. 
This insect is believed to have originated either in Europe or China. The 
remedial measures advised are plowing and timely spraying with a contact 
insecticide. The tabulations ami text are both admirable and the publication 
might well be adopted as a model in many respects. 

The Raspberry Byturus, by W. II. Goodwin, Ohio Agric. Exp’t 
Sta. Bull 202: 174-86, 1909. 

The commendable, detailed account with a number of original illustra¬ 
tions, and especially strong on the biology, is based on careful field investiga¬ 
tion as well as a study of the literature. Heavy applications of arsenate of 
lead are advised. A bibliography is appended. 
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Current "Notes 

Conducted by tbe Associate Editor 

Dr. IlaynioiKl C. Osborne bus-been juado Assistant Professor of Zoology in 
Barnard College. 

Mr. Charles R. Jones, formerly of the Biireaii of Entomology, and loeated 
at Dallas, Texas, has accepted the position of Entomologist of the Pliilipplne 
Islands, with headquarters at Manila, P. I. 

Mr. Alfred B. Champlain, formerly assistant in the Division of Economic 
Zoology at Harrisburg, Ihi., began his work April 1st in his new iwsition 
as assistant in entomology at the Agrienltiirai Experiment Station, New 
Haven, Cohn. 

Mr. Merrill A. Yothers has recently been appointe<l assistant entomologist 
at the Agricultural Experiment Station at Pullman, Washington. Mr. Yothers 
formerly held a similar position at the Michigan station. 

Rev. J. S. Zabriskie, well known as an entomologist and microscopist, 
and a m(anber of the Brooklyn Entomologic-al Club, died at his home in 
Brooklyn April 2cl, at the age of seventy-five years. 

At the Bussey Institution of Harvard TTiivorsity, Forest Hills, Mass., a 
course of illustrated lectures in economic entomology and genetics has been 
aiTanged for Sunday afternoons at four o'clock, beginning April 19th and 
closing May 29th. The entomological lectures are as follows: 

April 10th, “Insects as Carriers of Disease. I. The House Fly and its 
Allies,” by Professor W. M, Wheeler. 

April 17tli, “Insects as Carriers of Disease. 11. Mosquitoes and their 
Allies,” by Professor W. M. Wheeler. 

May 8th, “The Gypsy and Brown-tail Moths,” by J^Ir. C. T. Brues. 

May 15th, “Insects Injurious to Elm Trees,” by JMr. 0. T. Brues. 

The staff of the Texas Experiment Station, lot'-ated at College Station, 
Tex., has recently occupied the new Administration Building, lately erected 
at a cost of about ^47,000. The building is of mod€u*n tire-proof construction, 
of two stories and equipped with all modern devices. The upper floor 
is occupied by the chemical department, where special aijparatus is installed 
to prevent the spread of fire. All floors in the laboratory are of concrete 
and all rooms are connected by fire-proof doors. On the lower floor are 
the offices of the Director, Agriculturist, Peed Control Bureau, Plant Patholo¬ 
gist and Eiitoinologist. The Entomologist of the Station, who Is also State 
Entomologist ocenpies a commodious office and laboratory. The basement 
of the building contains storerooms for all DeiJurtments. The Installation 
of the rettords of the research work conducted in the Station, In a building 
thoroughly protected from fire, is a step well worth emulation by other 
institutions of a similar kind. 

Mr. Harper Dean, formerly connected with the Bureau of Entomology, 
Cereal Crop Insec*.t Investigations,' resigned' on March '1st to awept the. 
position'of ,,Agri'Cflltural Editor'of the Bemi-^WeeMif published at. 
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Ban Antonio, In liis new field Mr. Dean has opportunity for serving a 
large part of the agricultural population of Texas. Mr. Dean's new work 
is alreaciy making a creditable showing. Considerable space in the Bemi- 
is regularly devoted to timely articles on Economic Entomology. 

The Minnesota State Entomologist, by means of an appropriation given 
him by the last Eegislatiire, has had prepared and distributed to all the 
schools of J^Onnesota, colored charts showing some of the more common 
injurious insects of the state, some beneficial insects, and some useful birds. 
The chart is 36 inches by 46 inches, made to hang on the wall of the 
S(‘liool room. Under each colored figure is descriiitive text, giving briefly 
the economic relation of the insect or the bird in ciuestioii to the farmer or 
orcliardist. Over seven thousand of these charts have already been dis¬ 
tributed to Minnesota schools. 

The Entomological Division of the Minnesota Exi)eriment Station is now 
publishing a monthly leaflet, or journal, containing timely items of interest, 
advice and suggestions to farmers, housekeepers and gardeners, mailed, free 
to any citizens of Minnesota who request it. This is not a bulletin, but 
more like a circular. Its aim is to get timely advice and news of insect 
conditions to the Minnesota agriculturists during the growing season, and 
is to he published and issued the first day of May, June, July, August and 
Semptember. 

The increased interest in Entomology is shown by the following statistics 
from Prof. H. P. Wickham of the University of Iowa. Last year he had an 
increase in his classes of about 50 per cent over the best previous record 
and this year shows a further advance of 40 per cent over last. He now has 
close to 100 students taking work in entomology, though the courses are en¬ 
tirely elective. 


CORRECTION FOR LEGEND ON PAGE 115 

Pig. 6. (lermiiiation of seeds at different temperatures by DeCandolle, as 

given by Abbe, original. .-. Lepklivm mitivum; -x Binapsis 

alha; -- Zea maps; - Linani iisitatissbmim; 

- Trifollum repens; .Melon, cantaloupe. 


Mailed, June 15, 1010. 
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THE MAKEUP AND VALUE OF EXHIBITS AT STATE 
AND COUNTY FAIRS. 

By H. A. Gossaed, Wooster, Ohio 

The Ohio Experiment Station has probably tested the valiie and 
scope of fair exhibits as an educational agency as thoroughly as any 
agricultural institution of its kind in the country and far more thor¬ 
oughly than most. The Station made an exhibit at the Cotton States 
Exposition in New Orleans in 1884, sending a collection of grasses. 
A more representative exhibition was given at the World's Pair at 
Chicago in 1893, several departments being represented. Another 
general and representative exhibit was made at the Paris Exposition. 
Exhibits seem to have been made at all the State Pairs since the 
Station was organized. The first exhibit, made at a county fair, was 
at Wooster in 1891. Exhibits w'ere furnished to various county fairs 
according to the accidents of circumstances until 1905, in which year 
the general policy of making exhibits at the county fairs under an 
•organized system was adopted.^ During that year an exhibit was 
madie at seven county fairs. The exhibit was shown^ at six fairs in 
1906, at seven in 1907 and at eight in 1908, In 1909 there w'ere two 
sets of exhibits, the one being pi'actically a duplicate of the other, 
and it was therefore possible to show in. two different counties on the 
same set of dates. Twenty fairs were visited this season, covering a 
total railroad mileage of 2108 miles. 

In the beginning' of the exhibition' work, the displays were small 
and consisted of such, products as might have been shown by any 

' ^ For fuller informat'ion regarding the exhibition work' of the Ohio Station 
;see Circular No, 101 . ' 
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good specialists along agrietiltiiral and liortienltiiral lines. Today 
the exhibit is large, as such displays are usually rated, and it is our 
special object to exhibit not only such products as were early shown, 
but to marshal in some manner in one impressive object lesson the 
cuiiiiilative results of years of uninterrupted investigation of specific 
problems. These exhibits, illustrating long period research, are best 
shown b,y the Departments of Soils and of Agronomy. 

The space occupied by the Station Exhibit a,t the State Fair in 1909 
w'as 96.5 X 73.5 feet. Along the walls, some of the exhibits, as in the 
case of the Department of Forestry, rose to a height of 50 to 60 feet. 
One of the table allotments was to the Department of Entomology 
and was about 60 feet long. This bench space, together with that 
across the ends of the table, gave us a table frontage of about 75 feet. 
The accompanying illustration, Plate 21, shows the general effect of 
the entomological exhibit. The enlarged bromide pictures seen in the 
illustration extended to a height of 10 or 12 feet from the platform, 
some spaces being left between the frames to enable the onlooker to 
catch a glimpse of the exhibits on the opposite w^alls; thus w^e thought 
to safeguard against any one leaving the hail under the impression 
that he had seen everything before he had seen one half of the com- 
plete exhibit showm by the Station. The Station supervisors of the 
exhibits usually demand a space equivalent to a tent not smaller 
than 40 X 60 feet as a condition for installing one of the county dis¬ 
plays. The only expense imposed on the County Fair Associations as 
a condition for such installation is that they shall furnish sufficient 
space in a building or waterproof tent; that they shall thoroughly 
advertise it in advance of the fair; and that they shall defray all 
expenses of drayage and furnish carpenters and mechanics, as needed,- 
to help put the exhibit in place; and again wmrlnnen to assist in tear¬ 
ing it down and packing it, at the conclusion of the fair. 

Though, for a time, we were in some doubt as to the economy of this 
method of extension work, we have concluded that the results justify 
the expense. Certain it is that the general public take more kindly 
to this form of expenditure than to noiany others. The visual demon¬ 
stration of results attained excite the interest and clinch the recollec¬ 
tion in a way that can scarcely be attained by any other method of 
instruction. Many farmers how go to the State Pair for the express 
purpose of spending two or three days studying our exhibit and say 
that, in educational value, an examination of it rivals, or exceeds, a 
visit to the Station farm at ’Wooster. There is no other way by which 
w^e can get a visual demonstration of otir work and it^ results before 
so many people in so short a time. The attendance at our State 
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Fair ranges from 15,000 to 55,000 persons per day, most of wlioiii giye 
more or less attention to the Station’s display. Also some of our 
county fairs are quite largely attended. The following figures record, 
the admissions in round numbers to several of our county fairs at 
which our exhibits were shown in 1909. These figures are for the 
entire term of the fairs and not for single days: 


39,000 

9,000 

20,000 

26,000 

15,000 

19,000 

9,000 

'30’000 

25,000 

16,000 

19,000 

21,000 

46,000 


The admissions for a single day at one of these fairs were estimated ‘ 
to be 20,000, while the recorded admissions in one day at another 
exceeded 16,000. There is a somewhat greater probability that a 
larger percentage of the attendants at a county fair, than at the State 
Fair, will examine the Station’s exhibit, because there are fewer 
other attractions to enter into competition with it. When we first 
commenced making these displays at county fairs, we sometimes had 
difficulty to hold our ground against the horse races, but our exhibi¬ 
tion work has now been so generally exploited over the state that most 
of the visitors have their‘expectancy aroused and are curious to see 
the exhibit before they come to the fair. But the county fair visitors 
seem, on the whole, not quite so discriminating and more unlikely to 
comprehend the full significance of the exhibit, without help, than 
those composing the State Fair crowd. Many of our County Fair 
Associations now regard the Station Exhibit as one of their star at¬ 
tractions and one of the secretaries writes, in making application for 
the exhibit tins year, that he would rather ask his association to pay 
$200.00 for the exhibit than to miss having it again. 

The entire work of arranging for and caring for these exhibitions 
is in the hands of the Department of Cooperative Experiments, and 
the only labor devolving upon the Department of Entomology in con¬ 
nection therewith is to prepare the Entomological Exhibit and keep 
it in repair from year to year. The repairs are usually comprised in 
the replacement of a number of damaged specimens, revarnishing 
some of the eases, cleaning up the glass entering into its makeup, and 
in like small, but tedious operations. The numbering and inventoiy- 
ing of the different pieces and of the shipping cases is all attended 
to by the Department of' Cooperative Experiments'according to ,a 
carefully devised' system. 'In case of, wreckage/on the road,'the 
ventory would ^ furnish the b'asm of','settlement ;for the damage claim,;; 
and 'in' ease new:,3^en are employed ;to^work:;mfh':'t^^ 'thby^can 



JOURNAL OF ECONOMIC ENTOMOLOGY 


[Vo!. 3 


determine ■ at onee from the numbered pieces into what shipping cases 
or boxes they are meant to be packed. From a legal standpoint the 
Entomological Exhibit always remains the propeidy of the Depart¬ 
ment of Entomology and, while the Department in charge of these 
Fair Exhibits is held accountable by the Station authorities- for a 
careful administration of the trust committed to it, no legal claim for 
loss would obtain against the Cooperative Department for damage 
sustained by the exhibit while in its care. 

Always at the State Fair, and occasionally at a county fair, some 
member or menih.ers of the entomological staff of the Station are 
present with tiie exhibit for tlie purpose of assisting in installing the 
same and to answer entomological queries; but at nearly all of the 
county fairs this woiiv is x^erformed by employes of the Cooperative 
Department, who try to accpiaint themselves with the different fea¬ 
tures of the exhibit so as to he able to answer the questions most 
likely to be asked concerning it. Such questions as they are unable 
to answer are noted down, and sent to our office at "Wooster, from 
which a reply is sent by mail. The large number of letters of inquiry 
receive direct from constituents soon after the exhibit has been 
shown at their county fair, furnishes evidence that many xDeople have 
learned for the first time that there is a public information bureau 
supported by the government and state, which they have a right to 
consult by mail for information wdiieh they previously supposed to 
be inaccessible to them. 

Dismissing these preliminary observations of a general nature, let 
us now consider more specifically the Entomological Exhibit. We 
have not yet attained our ideal in the makeup of the display and prob¬ 
ably never will fully reach it. We find it still more difficult to get a 
satisfactory setting-up of the different features in the sj^aee that often 
falls to us in county buildings and tents. We work toward the unit 
idea in preparing the exhibit, but questions of expediency constantly 
interfere with perfectly working out the plan. We try to grouj) in 
one place, when setting up, those insects which affect small grains, 
again together those which affect fruits, and likewise, those which 
affect garden products, etc.; these displays again being subdivided 
into cases of insects wdiieh, for instance, attack wdieat, or corn, or 
apples. So far as possible the enlarged bromide pictures are placed 
just behind and above the insect displays wdiich illustrate similar 
subjects. However, other factors than those of mere utility have 
seemed to us to deserve more or less consideration in preparing and 
displaying'such an exhibit, A case of brilliant butterflies and' moths 
will sometimes cause the passerby^ to'.stop for a closer view, and'he 
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gx^nerally then begins to look, with some interest, over the other 
eases which lie would not have noticed at all had not Ills progress 
been arrested by this flash of color and beauty, which it would be 
very hard to fit into any special place in a purely utilitarian seiieine. 
Our Hiker series of life histories are especially serviceable in this 
^Miy; vet any one who undertakes to hiiild nx) a large collection of 
these life-histories will make slow x'>rogTess if he does not take at once 
whatever offers and whenever it can be taken. As the collection 
enlarges one can, of course, discard the less interesting sets of iiioiiiits 
and can reach some sort of system in grouping them for exliil)ition. 
But though our collection has been the gradual aeeuniuiatioii of 
several years of w’ork, we have thought best to use all material of 
this sort that we w^ere able to prepare, notwithstanding the fact that 
the interest attaching to many of the sets is purely biological. The 
cotton boil weevil and the Texas fever tick are of little or no interest 
to the Ohio farmer from a utilitarian standpoint, but w’e had so many 
inquiries' if w^e had tliem on exhibition that w’e have added the full 
life series of each, as w^ell as of the gypsy moth and of the brown-tail 
moth, none of wdiicli are found in the state, but the latter tw^o of 
which may appear in our borders at any time. Some of the sets 
have little value except as beautiful specimens and illustrations of 
purely biological principles. Again, in setting up the exhibit, we 
alwmys give consideration to the tnsthetie idea as well as to the utili¬ 
tarian grouping scheme, and an effort is made to keep the general 
effect of the exhibit, as a w^hole, in harmonious balance. In fact the 
attractiveness of our exhibit is partial^ due to our steadfast resolu¬ 
tion not to permit the economic idea or any other ironclad notion to 
completely dominate the makeup or the arrangement of the exhibit. 
It is difficult to properly distribute credit among the different w'orkers 
whose ideas have entered into the composition of this display. To 
consider them chronologically, we must mention that a few eases 
were in order wdien the winter entered upon his duties as Entomologist 
of the Ohio Station, and there w^ere evidences that some exhibition 
work had been prepared several years before this. Some of these old 
specimens are still in the exhibit and serviceable, though in new cases, 
and in new groupings to harmonize with the general plan of the 
expanded exhibit. Some good material was prepared under Pro¬ 
fessor Parrott^s supervision and, transferred'to new" cases, is,still 
in use. Mr. Houser has contributed some good pieces to it, Mr, Her¬ 
bert T. Osborn has prepared most of the Riker life-history sets and 
many of the other cases of' entomological specimens. Plis patient and 
painstaking labor upon it deserves high praise,' for it carried to com- 
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pletion iiiaiij cases that iiiiist have reuiained fragTiieiitary except for 
his never-tiring perseverance. Mr. Goodwin has contributed so iiincli 
to the exhibit, from many standpoints, that it iTonld be hardly 
recognizable as the Ohio Entomological Exhibit if his work on it were 
eliminated. Most of the bromide enlargements were made by him, and 
the various mechanical contrivances by which it is quickly put into 
place and again torn down and quickly packed are, for the most part, 
the products of his ingenuity. The work of the writer upon it has 
consisted in giving it general direction, outlining the various features 
of which it should consist, suggesting and approving methods of work¬ 
ing out the various details, etc. 

Categorically considered the parts of the exhibit are are follows: 

Insect Cases 

There are 24 eases of insects in plain stained boxes 14 x 22 inches, 
papered inside and fitted with glass covers. (Pig. 1, Plate 22.) Six 
of these cases are duplicates, one set of six being with each of the twx> 
County Pair Exhibits, which as wm have already stated, are shown 
at two different fair^ on the same dates. 

The contents of the eases are as follow^s: 

1. Some Common Scale Insects. 

Samples of fifteen named species are shown. 

2. Scale Insects. 

Twenty-eight specimens are shown, some of the samples being the same scale 
shown on different host plants. 

3. San Jos6 Scale. 

Wax models showing the life history stages of the insect, five pieces. 
Two additional wax models showing infested fruit of apple and pear. In¬ 
fested twigs of apple and pear. Infested leaves of apple. 

4. Bark Borers. 

Life history series of Bmtytus rugulosus and of FlilwotHbus Uminaris, 
Specimens showing characteristic work of each, and remedies and preventives 
for both shown on treated sticks of peach wood. 

5. Shade Tree Pests. 

Tussock Moth, all stages, Roseehafer, Cottonwood Leaf-beetle, Tulip Scale, 
etc. 

6'.'Farm Crop Pests. 

Wheat Jointworm; adults, larvae, parasites and distorted straws. 

Clover Root Borer; adults, pup® and larv®; specimens of injured roots 
pressed out by botanical driers. Chinch bugs; glued in large numbers to 
young com plant, which has been pressed out by botanical driers. Vial of 
Bpototri&hupi globuUferum grown on com meal and beef broth. 

7 and 8. ' Insecticides. 

Squafe, flat-sided bottles with curved necks aye filled with insecticides 
' and the are covered ,with red sealing wax." 'To illustrate thC' composi¬ 

tion of sprays a vial is filled',,with'each separate'ingredient and"'another' vial 
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1. Insect cases in position on racks; 2, Hiker niounfc ready to fit into frame 
which holds a pair of mounts; 3, Riker frame in position on racks; 4, station¬ 
ary magnifying glass under which small insects are sitown. 
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holds the finished combination, the lot being grouped together. Printed direc¬ 
tions for mixing the sprays cut from our spray calendar arc-^ pasted beneath 
each group of vials. Represented among-these insecticides are ten poisons, 
one trap, four repellents, Uvo fumigants and twelve contact insecticides.- The 
vials are fastened in the cases by means of wires bent to fit over them and run¬ 
ning through holes drilled in the bottom of the case. The wires are twisted 
together by means of pliers, and cut off on the outside. Some heavy paper 
and muslin serve to cover these little wire snags and thus prevent accidents. 

9. Insects of the Black Locust 

Eight species and specimens of injury. 

10. The Seventeen-year Cicada and different stages of the insect’s life history 
and specimens of its injury. Also specimens of the Dog-day Cicada .and 
examples of-injury for comparison. 

11. Some Beneficial Insects. 

Dragon flies, lady beetles, tiger beetles, honey bees, bumble bees, lacewing 
files, groiiml beetles, ichneumon flies, parasitic flies, etc. 

12. Some Ohio Insects. 

A partial type collection to illustrate the different orders and also including 
showy speicmens to attract attention. 

13. Some Insect Galls. 

Specimens of galls made by several species of insects, among them the 
Grape Phylloxera. 

14. Some Garden Insects. 

Different stages of Colorado Potato Beetle, Striped Cucumber Beetle, Radish 
Maggot, Plea Beetles, Squash Bug, and others, with examples of their injuries. 

15. Clover Root Borer. 

Different stages of its life history, and examples of injury to roots and 
effect on tops. 

16. Grain Insects. 

Hessian fly in its different stages, snapping beetles and wireworms, Meal 
Snout Moth in different stages and examples of injury, Chinch Bugs, May 
Beetles and White Grubs, with samples of injured wheat and corn plants, 
including roots. 

17. Gatalpa Midge. 

Different stages of insect and examples of damaged leaves, pods and shoots. 
IS. Educational Case. ' 

Methods of preserving insects. Contains spreading board with butterflies 
of different sizes spread on it; cyanide killing bottle, vial of insect pins, card¬ 
board points on pins and insects mounted on points, dissecting needles, punch 
for making points (a worn and discarded utensil) and miniature net. Meth¬ 
ods of pinning and mounting different orders of insects are shown. 

There are six additional eases which are practically duplicates of 
some of the foregoing. These are used for county fairs when'two 
exhibits are shown at different fairs on the same dates. 

Case Racks 

Folding raek^'as''shown in Fig. 23 j are set’on tables to hold 
the eases,'' E<ach'rjaek ; wild hoM;/’four''oases. ' (See Fig., 'PL 23). 
Poplar-woody'''sthined ” 
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Riker Mounts 


We use two sizes of these nioxints, one 8 x 12 inches, the other 
6 %x 8 y 2 inhated la.rvju used in the Bikers we use an 

improvised ''sarcoxihagiis'’' or small glass tray like the one shown in 
the illustration, Fig. 2, PL 23, to prevent them from being eriislied. 
This is made with glass slips, ent to proper size with a glass cutter and 
fastened at the edges and corners with strips of black passe partoiit 
or strips of lantern slide binding. The moniits are set by pairs into 
frames made for the purpose, as shown in Fig, 2, PI. 22. 

The framework of the frames is convex or rounded, as seen from 
the front, and is painted with black carriage paint and varnished. 
The back is exactly the same as in picture frames. 

These mounts are set up' on ra<iks exactly like those used for the 
insect eases, except that they are somewhat smaller. Quite a common 
arrangement of these mounts for exhibition is shown in Fig. 3, PL 22. 

A partial list of the mounts is as follows: 


Large Mounts, 8 x 12 


So far as possible the complete life series of each insect named is 


shown. 

Frame 1 (2 mounts to each frame)'. 
j'VellecIa Lappet Moth. 

/Tobacco Worm and Moth. 
Bagworm or Basket Worm. 
Frame 2. 

Fall Canker Worm. 

Elm Leaf Beetle. 

Frame 3. . 

Grapeberry Worm. 

Easpberry Bytiiriis. 

Frame '4. 

Winter Forms of Insect Life. 
Winter Forms of Insect Life. 
Frame 5, 

Gypsy Moth. 

Brown-Tail Moth. 

Frame 6. 

Texas Fever Tick. 

Cotton Boll Weevil. 


Frame 7'. 

"Winter Forms of Insect Life. 
Question Sign Butterfly. 
Frame S. 

pValnut Datana. 

/Apple Datana. 

Elm Leaf Beetle. 

Frame 9. 

Cotton Boll Weevil. 

Spring Canker Worm. 

Frame 10. 

Abbott Sphinx. 

Colorado Potato Beetle. 
Frame 11. 

Cecropia Motli. 

Promethea Moth, 


Small Biker Mounts, 6^^ x 8 % 


Frame 1. 

Question-sign' Butterfly. 

Imported 'Cabbage Butterfly. 
Frame • / '* 

Plpevfne /Swallowtail Butterfly, 


Frame 3. 

Apple Datana Moth. 
Striped, Cucumber Beetle. 
Frame 4, 

'. ■ ■ Saddleback Caterpillar.. 

■,,, Catalpa' Sphinx','Moth. 




1. Rack for hold lug iusect- cases and Riker frames; 2, glass tray or Sar¬ 
cophagus” for holding inflated larvae in Riker mounts ; 3, case of ii 07 /zles 
and small spraying accessories ; 4, Totary stand for photographs; 5, shipping 
case for racks like figure 1. 
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Frame 5. 

Various Species of Gra.sslioi> 
pers with spread wings. 
Various Species of Grasshop¬ 
pers with spread wings. 

Frame 6. 

Duplicate of Frame 1. 
Frame 7. 

Viceroy Butterfly. 

Milkweed Butterfly. 

Frame S. 

Codling Moth. 

Wax Apple with Codling 
Larva in Imrrow. 

Clover Seed Chalcid. 

Clover Leaf Weevil. 


Frame 9. 

Asparagus Beetle. 

Cucumber Flea Beetle. 

Frame 10. 

Virginia Tiger Moili. 

Y ariega ted Cutworm. 

Frame 11. 

Catalpa Sphinx. 

Saddleback Caterpillar. 

Frame 12. 

Mourning Cloak Butterfly. 

Black Swallowtail or Celery But¬ 
terfly. 

Frame 13. 

AVhite Marked Tussock Moth. 

Fall Web Worm. 


Another exhibit is a small bookcase which is labeled ‘^'Some Good 
Books on EntoiTiologT.” Each volume is fastened to the bookcase 
by a brass chain so it cannot be carried off. The more iiiiportant 
entomological publications of the Station are bound and given a place 
on the shelves. The publishers of the following works have con¬ 
tributed a copy of each to this exhibit: Smith's Economic Entomol¬ 
ogy/'^ ‘'Saunders' Insects Injurious to Fruits," "Weed and Dear¬ 
born’s Birds in their Eelation to Man," "Comstock's Manual of 
Entomology," "Chittenden s Insects Injurious to Vegetables," "San¬ 
derson's Insects Injurious to Staple Crops." A few other books were 
solicited for the exhibit, but the publishers failed to comprehend 
their opportunity and are not represented. 

A ease of spray nozzles, valves, stopcocks, pressure-guages, hose 
attachments and other small accessories of spraying* outfits are shown, 
the pieces having been contributed by the inaniifactiirers. A small 
compartment of the case is given to each company contributing, and 
in this are a number of small pieces wliich represent any superior 
or new devices of merit or interest made by such company. Each 
piece is secured to the ease' by a piece of brass, chain of sufficient 
length to permit the piece being, removed from the eompartnient and 
held in the hand for examination. (See Pig. 3, PL 23.) 

There are two bundles of wheat, each containing 560 straws,, all' 
of which in one bundle are infested with Hessian fly, and 'all of vfMch 
in the other are free irom Hessian fly. The wheat is of the same ^ 
variety and was all gathered from the ,same field during the same, 
season. An illustration of these two bundles is’ found in Bulletin 177 
of the/OhiO' Experiment' Station,■ -The jars ,of',wheat'''shown: iff 
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figure 2 of the same Bulletin are also a part of the exhibit. In one 
of the jars is the harvest from 4313 sti'aws infested with Hessian 
fly and in the other the harvest from an equal iiuiiiber of stra^vs not 
infested with this insect. 

There is an exhihitj similar to the last iiieiitioiied, showing the 
harvest from wheat infested with jointworxn as compared with wheat 
not so infested. 

During the past two seasons there has been quite an exhibit of 
the Avork of the two species of bark-beetles most injurious in Ohio, 
viz. : Scolytus rugulosusj and PhlcBotrihus Uminaris. Entire trees in 
various stages of infestation and decay have been shoAvn, as W''ell as 
breeding jars Avitli beetles at work in various stages of development. 

A device for showing small photographs of important Avork, spray¬ 
ing machines, and economic insects, is a rotary stand, modeled after 
those commonly used for shoAAung illustrated postcards. There are 
eight faces for pictures, all of AA^hich are covered Avith glass. (See 
Pig. 4, PI 23.) 

Large maps of Ohio are used for shoAAung the distribution and 
prevalence of injurious insects in some seasons. Silk-headed tacks 
of different colors are used for indicating localities. Blue-headed 
tacks Avere used to indicate the localities from wdiieli AAdieat jointAAnrm 
Avas reported in 1908 and on the same map red-headed tacks Avere 
used to indicate the reports recemd in 1909. There Avere several 
hundred of these for each of those years. 

Results of entomological work on crops are also shoAvii by the crop 
harvest. In the illustration of the exhibit, Plate 21, is seen a large 
crate of apples. Here are shoAvn all the sound apples from a Avell- 
sprayed tree and in smaller crates beside the large one are the Avormy 
apples from the same tree. The dropped apples from the same ti*ee 
were likewise separated, the w^ormy from the sound. The crop from 
an iiBsprayed tree belonging to the same orchard Avas showm in the 
same way. 

On either side of the pile of apples Avas a framed poster and map 
showing location of the Ben Davis trees in the Stokes orchard, Avhieh 
netted over $1,000 per acre in 1908. This Avas to shoAV that a solid 
acre wm used and that no selection or gerrymander was employed to 
find the trees for this acre. 

Similar displays of grapes or other fruits are made if we happen 
to be Avorking on insects which injure them. 

A number of simple microscopes of the pattern shown in Fig. 4, 
PL 22, are mounted on a poplar board AA^hich is stained black, and 
under each is some minute insect, 'such as ■ a flea or other interesting 
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subject, periiaps the dissected month-parts of a beetle or grasshopper. 
The microscopes are screwed to the board and the board is screwed to 
the table to prevent theft. 

We have a considerable number of large bromide pictures. These 
are set in light poplar frames, painted black, no glass being used. 
These are used at the State Fair only. The subjects illustrated are 
various. Different types of spraying machineiy and entomological 
devices are shown. Eesults of insecticidal practice are fully illus¬ 
trated in these pictures by means of contrasted harvests, contrasted 
plants, vineyards, fields, etc. Three pictures are placed in each panel 
or frame. These pictures are placed behind the rest of the exhibit to 
economize space and to furnish a suitable background. 

Shipping Packages 

Several years’ experience in handling shipping packages of all 
kinds and shapes has led the Cooperative Department to require that, 
so far as possible, boxes approximating 5 to 6 feet long, 2 feet wide 
and 16 to 20 inches high be used. Two or four men can handle boxes 
of this shape more readily than short, cubical-shaped boxes. The 
weight of each box after being filled should not greatly exceed 100 
pounds. A strong iron handle is fastened to each end, the top is 
secured by strap-iron hinges at the back and by hasp and staple 
fastenings at the front. The hasps are secured over the staples by 
means of large harness snaps. At the close of each fair, a seal is 
applied to each box, as soon as it is filled, and this: must not be broken 
except by a properly authorized employe of the Station. 

The Entomological Department uses excelsior pillow’s for packing. 
This prevents loss of packing material and keeps cases, etc., more free 
from dirt aud dust than wnuld be possible if loose excelsior were 
used. The pillows are made of strong, cheap muslin. Each in¬ 
sect case, Riker mount, etc., has a muslin slip or bag into which it fits 
for protection against dirt and dust. Compartments are made in the 
long boxes for such articles as the nozzle-case, the book-case, etc. Some 
pieces, such as maps and the rotary photograph stand have eases 
specially built for them, since they wnuld not readily be accommodated 
in the long boxes. 

Since the inventory of the Entomological Department comes second 
in order in the records of the Cooperative Department, all boxes of 
our Department are marked 0.' A. E-. S. 2. They are then marked 
Entomology 1, 2, 3, 4, etc., until every package has received a num¬ 
ber. Any article which is meant to be packed in, the box, marked 
Entomology 4, for instance, is marked'Entomology 4 (see Fig. 5,. PL 
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23 \). and thus tlie work of paekin,^' is expedited and tlie elianees for 
loss .greatly ndniinized. A eoiiiiplete list of all the articles wliieli belong 
ill each box is Tacked on the inside of the cover or kept in possession 
of a (lesi glia ted person for ready reference. 


RECEMT OBSERVATIONS UPON EUROPEAN INSECTS 

IN AMERICA 

By E. P. FELT, Alhduij, X. Y. 

Tin* oecurreiiee of large numbers of brown tail moth nests upon 
siediings imported last winter and the year before has greatly 
stimulated interest on the eastern coast, in the possibility of intro- 
diicdng pests with the importation of nursery stock. The thorough 
inspection for brown tail moth nests has resulted in finding a number 
of other insects. The iiitrodiietion of the pine blister rust has also 
Tended toward more thorough inspection. It is proposed in this 
brief account to notice a few pests wliieli have been brought to atten¬ 
tion during the last few months, and it is hoped that this paper wfill 
fir lint one of a series discussing Iirietiy, insects which have been 
detected on importations of nursery stock or giving accounts of other 
forms likely to be brought into the country in this manner. We 
would welcome in this connection the cooperation of speeialistSj since 
they are best qualified to indicate the more dangerous species and to 
point out the best method of detecting them in shipments of stock* 

Pmodes nofaius Fabr. Seedling shipped from Oucleiibosehy 

Holland, and submitted for examination hr the State Department of 
Agriculture, had the >stems infested by full grown larva?^ which shortly 
|}upated. Adults of the above species were reared in early ]May. 
This European species, kindly identified by Dr. A. D. Hox^kins of 
the U- S- Bureau of Entomology, is about one third larger than 
our native Pissodcs strobi Peek, and is most easily sex>arated tliere- 
froiig by the indistinct ocliei'ous red coloration and the smaller, more 
inconspicuous, whitish spots on the distal thii\l of the wing covers,’ 
Doctor Hopkins states that this is a very impoidaut enemy of the 
pine in Euroxie and that owing to the danger of its becoming a 
serious pest in this eountry, every precaution should be adopted to 
prevent its obtaining a foothold in America. It would certainly 

^ Tlie illustrations for this article "were prepared by Messrs. W- H. Goodwin 
uimi W. P, Beeching of the Ohio Station. 
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be miieii safer to exclude seedling pines, particularly as there is graxe 
danger o£ importing the very destructive pine blister rust. 

Diclu'Ohieris iHargineUHf^ Fabr. The European juniper webworiii, 
kindly identified throiigli the courtesy of Doctor Howard and Mr. 
Biisek, discussed below, appears to have become well established in 
New York State, since abundant material was received in February 
last from Mr. S. 6. Harris, Tarrytown, N. Y,, and later through the 
State Department of Agriculture from L. D. Ehind of Piandome, 
L. I. The light brown larvae some 6 mm. long were observed upon the 
junipers in early ]\Iarch. They form an irregular wel) and appear 
to live to a large extent, at least, upon the dead or nearly dried 
jumper'needles. At least a number of moths were reared the last 
of May and in early June from nearly dried jumper twigs collected 
the preceding March. This alone suggests that the larva* can thrive 
to a considerable extent upon rather dry vegetable matter. 

Larva. Length 6 mm. Head dark reddish brown, sparsely clothed 
with seta. Antenna yellowish brown, short; thoracic shield broad, 
a vaxiable dark brown, setose. Segments distinct. Body light brown, 
longitudinally striped as follows: Median stripe reddish brown, sub- 
median stripes whitish, snblateral stripes dark brown, the lateral 
light reddish browm; all somewhat broken. Body seta^ with a length 
about half the diameter of the body, light brown; tubercles small, 
brown. Thoracic legs dark brown, prolegs yellowish wiiite, light 
brown apically. Yentral plate reddish brown, the middle paler, the 
posterior margin dark brown, sparsely setose. 

Adult. Length 7 mm. AYing spread 15 mm. This beautiful moth 
is most easily recognized by the reddish brown forewiiigs bordered 
anteriorly and posteriorly with a broad, silvery stripe, the latter 
tapering slightly and disappearing iieai* the tip of the wing. The 
rather long palps are reddish basally, grayish distally, creamy w’hite 
dorsally and near the middle with a slender pencil nearly as long 
as the palpi, extending dorsally. The head and the anterior portion of 
the thorax mesially, is thickly clothed with long, creamy wiiite scales. 

Hypoiiommi^ta maVmella Zell. Apple seedlings with the web nests 
of the above named species wrere found during June by agents of the 
State Department of Agriculture, on blocks of recently imported 
trees here and there in the state. This species and more especially 
the allied E, padella Linn, were noticed earlier in some detail by 
Professor Parrott^ and the record given below^ is of interest largely 
since it records the continued introduction of members of this genus. 

^1910, Parrott, P, J. Econ. Ent. Journ,, 3: 157-61. 
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EggSj ac'cordiiig to Professor Parrott, are deposited during July on 
sniall twigs, in oral patelies about 4 or 5 mm. in diameter. Hatciiiiig* 
oeeurs in early aiitniim and tlie tiny caterpillars remain sheltered 
through ilie winter under the protecting egg mass. It is consequently 
miieli easier to find the nearly full growm caterpillars in June than 
to detect the reitlier inconspicuous egg masses and the hidden cater¬ 
pillars at the time nursery stock is usually imported. The ermine 
motlis are considered abroad as very destructive fruit tree pests and 
are forms wliieli should be excluded from this country. 

Saiurrda pavonia Linn. One specimen of the dark reddish brotvn 
cocoon of this Bonibycid was found on nursery stock at Eoeliester, 
X. Y. The cocoon is 3.5 cm, in length. 2.5 cm. in diameter cind with one 
end somewhat produced and partially open. The moth has a wdng 
spread of 7.5 eim, is smaller than our well known Calosamia prome- 
tJica- Drury, and the coloring is mostly in shades of gray with distinct 
oceliate spots on both the anterior and posterior -wings. There should 
be no difficulty in excluding this rather large species. 

JIOiHiiiJirO'jxilpus hiixi Lab, This European box leaf midge was 
found by Prof, A. E. Stene in May, 1910, infesting a box hedge, 
Buxus senipervirenSy at Kingston, E. I. Galls received May 26 pro¬ 
duced an abundance of midges, the insects completing their trans¬ 
formations in the galls and on emerging left their whitish exuviae 
protruding. It would not he surprising w^ere this European species 
to be found in other parts of the country. The insect undoubtedly 
beeariie established in this country by the importation of infested box 
trees. 

. GalL This is a more or less irregular, oval s-welling of the leaf, 
with an eceeiitrie, oval, clear space excavated by the yellowish larvm. 
There is a very slight elevation of the leaf with an irregular, yellow^- 
isli or brownish discoloration, the margin of the enlargement being 
indicated by a darker green. The gall is most easily seen by trans¬ 
mitted light. 

Adult. The rather large, yellowish orange midges have a length 
of 2 to 2.5 mm. in the male and female, respectively. Antennal seg¬ 
ments 14, the flagellate binodose in the male: the female having the 
fifth with a stem about one half the length of the cylindrie basal en¬ 
largement. These midges are easily separated from Hormomyia by 
the niesonotiim not projecting over the head, and from their other al- 
les by the uniarticiilate palpi. 

Detailed descriptions will be published in the authors^ monograph 

omthis group. 

Chernm picew Eatz. Nordmann^s firs received from'Europe and 
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siibiiiittecl for examination by tlie State Department of Agriciiltnrej 
were found infested bj’ a Cherines wHeli was provisionally determined 
as tlie above named species by both Dr. A. D. Hopkins of the H. S. 
Bureau of Entomolog’y and the writer. This appears to be the first 
record of the introduction of .this insect into America. It has been 
recorded by Gillanders as very destructive to young silver firs^ eoiii- 
parativeiy young specimens of Ahics nordmanniam and even fairly 
old trees of Abies nobilis. He states that young silver firs in nurseries 
are often killed outright by this insect. The data at hand justifies 
us in considering this species a dangerous form which should be 
excluded if possible. 


SOME RESULTS FROM FEEDING EGGS OF PORTHETRIA 
DISPAR TO BIRDS^ 

By C. W. CoLLixs, U. 8, Dep't. of AffricuJture^ Bureau of Entomology^ Mel¬ 
rose Highlands, Mass, 

The question is ofttimes asked, ^'Do birds eat the eggs of the gipsy 
mothf'' Several years ago Mr. E. H. Forbiish stated that ‘'No bird 
has actually been proved to feed upon the eggs except the English 
sparrow. One of these birds which was kept in confinement ate a 
few of the eggs from time to time when deprived of other food, but 
did not appear to relish them.’’- There is a possibility that some 
species may eat the eggs when other food becomes scarce. The latter 
often happens during the winter when Porthetria dispar eggs are 
found on trees, fences, stonewalls and in various other places for ten 
months of the year and may offer some temptation to birds at such 
critical times. The agents and inspectors engaged in gipsy moth work 
frecpiently report having seen egg clusters which have apparently been 
broken by birds. 

At the suggestion of Mr. W. F. Fiske some experiments in feeding 
birds were conducted. Some English sparrows and a pigeon were 
secured. One of the purposes of the investigation was to determine 
the condition and vitality of the eggs after having passed through 
the digestive tract. The sparrow was chosen for the experiment 
mainly because it had been known to feed upon the eggs m con¬ 
finement; the pigeon, merely to determine if the eggs would be di¬ 
gested. In ail eases it was necessary to force the birds to eat them. 

' ^ OccaS'ionai contributions from the G-ipsy Moth Parasite Laboratory, V. 

'=^Mass. Board of A'gricultute. “The Gypsy ; 189'6,;p, 2S1. 
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Experiment In Feeding English Sparrows 

Tile first lot 01 six sparrows was caught Pebniarv 20. These were 
not ofierefi food unfortunately until the following day. as the cage 
deserihed later w'as being constructed. The hairy covering of the 
egg-eliister was rcinoved by gently laibbing over clieesetdotli, stretched 
between two boards. The eggs Avere mixed ivitii dough made of corn- 
meal and Avater and used for food. The last of this lot of Ifirds died 
during the night of February 21. 

This proA'ed an unsuccessful way of obliging the birds to eat the 
eggs. After a bolus of the food tvas forced into the beak, and the 
latter released in order that the bird might swallow, it would move 
the tongue to and fro, ejecting most of the eggs. No parts of eggs 
Avere found in the excrement or gizzard after the bird s death. This 
shoAved that none Avere SAA'alloAA’ed by them A\hile in captivity. Similar 
results Avere obtained from the second lot, Avhieh Avere captured Llareh 
6, and AAdiieh died on the evening of March 7. 

A different method Avas pursued in the latter experiments to compel 
the sparrows to sAvallow the eggs. They AA^ere inserted by means of a- 
dampened toothpick, to which the eggs adhered. The toothpick Avas 
m-:erted AA^ell into the mouth and sometimes conveyed ten to fifteen 
of these, after Avliieli the sparrow Avas gNen a SAvalloAv of Avater. In 
this manner the bii'ds Avere forced to sAA^alloAv several eggs as is shoAA'n 
by the table. 

One bird Avas captured iMarch 27 and died IMarch 29; the other tAAU 
April 10 and died April 11 and 12, respectively. In these experiments 
half-pound candy boxes Avere used, Avhile the first two lots of birds 
were kept in a cage. It measured 8 inches square by 12 inches deep, 
with fl.y screen top and bottom. In one side a hole, large enough to 
admit the hand, AA’as made and provided Avith a slide coAnn*. By this 
arraiigeiiient it aa'us j)ossil)le to remove them conA'eniently at feed¬ 
ing time. It AA’as decided that this cage was too large and alloAved the 
birds too much freedom to fly, so that they killed themselves'by con¬ 
stantly beating against the screens. The small candy boxes proved 
more satisfaetoiy. 

Approximately 356 P. dkpar eggs were fed to the last three spar¬ 
rows. One hundred and forty-tAA'O of these eggs or 40 per cent. Avere 
found intact in the excrement. Seven of the 356 (2 per cent.) or 5 
per cent, of the 142 that were passed intact hatched. One hundred 
and thirty-five or 38 per cent, was the approximate number found to 
be digested or partly so. 'Small pieces of chorion, AAFich is indigesti¬ 
ble, could usually be seen with the aid of a lens. Seventy-nine of the 
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eg‘gs or 22 per cent, still reiiiained in the gizzai’d of tiie tliree sparrows 
after death. Twelve of these were intact while the remainder com 
slsted of various sized pieces of chorion, 

l\laiiy of the eggs that were found whole in the excrement con¬ 
tained large wninkles. This was undoubtedly the result of the grind” 
ing and pressure the eggs received while passing through the gizzard. 
This'organ is very muscular and by its contraction and expansion^ 
assisted by the gastric juices, has a tendency to crush all contents. 
Undoubtedly most of the 135 egg’s passed intact, which did not hatch; 
were injured in passing through this organ. 

Experiment in Feeding a Pigeon 

A female pigeon was secured February 26 and encaged in a box 
12x12x18 inches. Cracked com and dough containing P. dispar 
eggs were placed in the cage during the first day, but the pigeon did 
not paiiake of either. It appeared very lonely and inactive, which 
was perhaps due to being separated from its mate. As it did not take 
food voluntarily, it was removed from the cage twice daily, and egg 
and dough mixture forced into the beak. About 200 eggs were given 
each time. The excrement was removed from the cage after each 
voidaneej and carefully examined, yet it revealed no eggs intact. 
They were well ground in every ease, leaving no parts distinguishable, 
save the small particles of chorion. The pigeon was fed for the last 
time at 8.15 a. m., March 2, and killed at 6 p. m. of the same day. 
No excrement was found in the cage after the morning feeding. 
Three hundred and fift 3 "-fiTe eggs intact and some meal were found 
in the crop. One hundred and seventy-eight and fragments of 22 
others were removed from the gizzard. This indicates the slowness 
and thoroughness with which the pigeon digests its food. The vitality 
of gypsy moth eggs is totally destroyed after having been subjected 
to such a grinding process. 

In eoneluding, it must be borne in mind that these experiments 
were conducted under abnormal conditions. The bkds were not only 
forced to swallow the food, but were deprived of their freedom, which 
is essential' to rapid and vigorous digestion. To procure the data 
obtained would have been difficult in the field, as it would have.neces¬ 
sitated long and careful watches and the killing of many useful 
species. ,It wmiH have been impossible to find the voided excrements 
desirable., However, there remains a field open to investigation for 
accurate notes on species of birds liable to eat the eggs of P. dispar^ 
,and the condition of the latter when recovered in the excrement under 
.normal eonditiom', , ^ ^ . 
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GALL MIDGES OF ASTER, CARY A, QUERCUS 

AND SALIX 

By E. P. Pelt, AUany, y. Y. 

Tile following tabulation of the species reared from the above 
named plants will prove of service in identifying the midges occurring 
thereupon. It is extremely interesting to compare the 18 species 
occiirring upon aster with the 35^ found living at the expense of 
solidago. It is probable that these lists represent conditions with a 
fair degree of accuracy, since the data in both instances has been 
obtained very largely by collections on asters and solidagos in the 
Aucinity of Albany, N. T., and also at Magnolia, Mass. The tabulation 
of hickory species shows that many of the midge galls occurring upon 
this plant are produced by Caryomyia, a peculiar and extremely 
interesting genus which appears to be restricted to this food plant. 
The same is true in large measure of Quereus and Cincticornia, this 
latter Cecidomyiid genus probably being confined to the oaks. 

The willow, with its dominance in certain localities and numer¬ 
ous species, is also extremely interesting, since it affords sustenance 
to about 46 species of gall midges, some 5 liAung upon the leaves, 13 
producing bud galls of Amrious kinds, which, in turn, are inhabited 
by 7 other species, mostly inquilines. There are, in addition, 21 
species infesting the twigs, a number of these occurring in the slen¬ 
der, very slightly enlarged twigs and hardty producing a gall. A 
few excaA'ate galleries in the Avood, while the majority Avork in the 
subcortical tissues. The Acillow is a marked faAmrite Avith Rhabdo- 
phaga, members of this genus producing conspicuous bud and twig 
galls. Several species of Mayetiola are also found and in one in¬ 
stance at least species belonging to two genera Avere reared from the 
same twig. 

Aster 

Flower or Bud Galls 

Aborted head on Aster patens. Adult, length 4 to 5 mm., dark brown, 
easily recognized by the broadly, A¥Mte-banded tarsi. 

AspJwndpUa monacJm 0. S. 
Dwarfed ' or stunted flower heads on Aster pmuculaia. Female, 
length, 2.5 min., reddish brown; 19 antennal segments, the fifth with 


maos, Pelt, B, P, Gall Midges of tke 'Goldenrod, Ottawa Naturalist, 22: 
245-49. 
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a stem one fiitli length of tlie eyliiidrit* basal eiiiargemeiit. wiiieli 
latter lias o Icmgtli 2ee times its diamotLoe 

IihfjpaloHnjia riflora/ Felt, 

Axillary hud galls on Aster laierlfforus, diameter 10 iiini. Tilale, 
lengtli 1.5 iiiiiL, fiiseoiis yellowisli: 18 aotemial sieimieiits, the liftli 
with a stmii as long as the ])asal enlargement, -wliieli latter has a 
length one liaif greater than its diameter. Female, length 3 nmi,, 
reddisli (orange: 20 antennal segments, the tilth with a stem one 
hftli the length of the basal enlargement. 

liliopalotnyki lateriflori Felt. 


Blister galls 


Leaf Galls 


Gail yeliowisli white, nearly circular, 2 to 3 non. in diameter; on 
Ashr rnacrophyllus. hlale, length 2 mm., abdomen dark brown, 
the segments narrowly white banded; antennal segments 15, the 
fifth with a length one quarter greater than its diameter, palpi 
triarticiilate. Female, length 1.5 mm., abdomen dark brown; 
IS antennal segments, the fifth with a length slightly greater 
than its diameter. Lasiopfera clarl'ei Felt. 

Gall yeilowisli brown, narrowly oval, length 4 mm., diameter 2 
iiiiiL Female, length 1.75 mm., abdomen dark brown, the seg¬ 
ments narrowly white margined; antennal segments 13, the fifth 
with a length one third greater than its diameter, palpi iiniar- 
tieulate.... Asterornyuk dumoste Felt. 

Gall brownish, yellow ringed, circular, diameter 3 mm. I\lale, length 
2 mm., abdomen dark brown, the segments narrowly margined; 
antennal segments 16, the fifth with a length three quarters its 
diameter, palpi biarticulate. Female, length 2.25 mm.; antennal 
segments 18... Asterornyia waldorf Felt. 

Gall yellowish, shining, oval, diameter 6 to 7 mm. Female, length 
2 mm., abdomen dark brown, the segments narrowly white mar¬ 
gined; cantemial segments 22, the fifth with a length three 
quarters its diameter, palpi biaitieulate., Astcroni'j/m nitida. Felt. 

Gall pinkish. large, oval blotches on itster elivarioatu, diameter 10 
to 12 mm. Male, length 2 mm., abdomen dark brown, the basal 
segment sparsely white margined laterally and posteriorly; am 
teniial segments 16, the fifth with a length twice its diameter, 
palpi iiniartieiilate. Female, length 2 mm., abdomen dark brown, 
the segments with subinedian w'hite spots; antennal segments 16. 

Asterornyia divaricata Felt, 

^Asterornyia ii, g. This new genus is erected for certain American species 
preYiously supposed 'to be referable to Baldratia,Kieff, .Type Lmiqptera car- 
dwilferff Felt. ' , , ■ ■ y, ' ■ 
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Gall yellowish or brownish, irregiiiarly ova], diameter 3 niiii. 
Female, leiiytli 2 mm., abdomen dark }inlplis:]i bruwiL the first 
and second segments margined with reddish orange, the third to 
fifth broadly margined sublaterally with silveiw white: antennal 
segments 17, the fifth with a iengfli a little greater than its 

diameter. Asteroinijia marginata Felt. 

Gall yellowish or brownish, irregularly oval, diameter 6 rum.; on 
Aster panicdilata. Male, length 2 inin., abdomen dark purplish 
brown: antennal segments 14, the fifth with a length one half 
greater than its diameter, palpi uniartieidate. 

Asfcromijia pameuJafa Felt. 
Gall greenish yellotv or papery white, diameter 1.75 cm.: on Aster 
Icevis. hlale, length 1.6 mm., abdomen dark brown ; antennal 
segments 14, the fifth with a diameter about equal to its length, 

palpi iiniarticiilate... Asteroniijia Iwviana Felt. 

Gall sooty yellotv beneath, dirty white above, length 2 cm., diameter 
1,2 cm. Female, length 2 mm., abdomen black, the segments with 
siibmedian white spots; antennal segments 16. the fifth with a 
length hardly equal to its diameter, palpi uniarticiilate. 

Asteromyia flavomacidata Felt. 
Gall yellowish wtiite, dark margined, diameter 3 mm. Female, 
length 2 mm,, abdomen black, the segments sparsely wdiite mar- 
gined; antennal segments 18, the fifth wnth a length three quar¬ 
ters its diameter, palpi biartieulate. 

Asteromyia: asterifolid Beutm. 
Gail, oval, green swellings, length 2 mm., diameter 1.5 mm, 5Iale, 
length 1.75 mm., abdomen mostly dark brown: antennal seg¬ 
ments 14. Female, length 2 mm., abdomen dark brown, the seg¬ 
ments with lunate, submedian wlfite spots; antennal segments 
15, the fifth with a length one third greater than its diameter, 
palpi uniartieulate. .Asterornyia vesiculosa Pelt. 

Stem or Branch Galls 

Gall a small, pustulate swelling on aster stems, diameter 3 mm. Male, 
length 2 mm., abdomen dark brown, the segments with siibmedian, 
Innate, wMte spots; antennal segments 14,, the fifth %vith a length 
a little greater than its diameter, palpi uniartieulate. 

Asteromyia pustulata Pelt. 

Fusiform stem or branch gall, length 1 cm., diameter .4 cm. Male, 
length 2.75 mm., abdomen dark brown, the segments with sub¬ 
median, white spots; antennal segments 19, the fifth with' a length 
greater than its diameter. Female, length 2.75 mm., abdomen dark 
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brown or blacbv witii siibmedian, white spots; aiiteiinal segments 
21, tile fiftii with a length hardly equal its diameter. 

Ncolasiopiera nuniisciila Beiitm. 

Greenish brown, fusiform, irregular stem swelling at or near the 
base of the leaf, length 1 eni., diameter .6 em., on Aster inpiniis. 
]i[ale, length 2.5 iimi., abdomen dark brown; antennal segments 20, 
the liftli with a length hardly equal its diameter. Female, length 3 
111111 ,, abdomen dark brown with snbmedian, lunate, white spots; 
antennal segments 24 or^ 25, the fifth with a length three quarters 
its diameter... Xeolasioptera alhitarsis Felt. 

Owal twig gall on Aster nova-anglke. Male, length 2.5 mm., abdomen 
reddish brown, the segments margined with long hains; antennal 
segments IS, the fifth with a stem three quarters the length of the 
basal enlargement, wdiieh latter has a length 2% times its diameter, 
palpi iiniartieulate. lihopalomijia astericaulis Felt. 

Orate, sessile, brownish galls densely w'hite haired, length 7 mm., on 
Aster crassiiliis. Male, length 1.5 mm., abdomen dark brown basal- 
ly, lighter distally; 18 antennal segments, the fifth with a stem 
three cpiarters the length of the basal enlargement, which latter 
has a length nearly twice its diameter, palpi biarticiilate. 

BJiopalomyki crassiiUna Cldl. 


Carya (Hickory) 


^ . ,, Leaf Galls 

Oyiindrie galls. 

Greenish or black, 4 to 5 mm. long, 1 mm. in diameter. 

Canjomyia tiiMcola 0. S. 


Conical galls. 

Base subglobular with a long, slender' apical process, greenish to 
reddish browm, 3 to 4 mm. long. Occurs in groups on midrib of 

bittemnt hickory... Caryomyia carycecola 0. S.^ 

Conical, nearly symmetrical, thin-walled, small, green or red tinted, 

length 2 mm. . Caryomyia sangtiinolenta 0. S. 

Globose galls. 

Smooth or nearly so. 

Nearly smooth, tliin-w’alled yellowish green or browm, sparsely 
'haired, usually with a slight nipple, diameter 2 mm, 

Caryomyia carym 0. B. 
TMn-wmlled, depressed, yellowish' green or brown, diameter 2 to 
2:5 mm.... ,,Garyoniym comairma Felt. 

^BcMzamyia mrseecota Felt was supjposed to have'been'reared from tMs 
The ^ one or'two' specimens'' obtained were probably 'accidental. ' , 
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Tliin-wallecI, probably similar to tlie above. 

Ca ry o niyia a re / (a ria F elt . 
Tliin-wailed without the nipple of Caryomyki caryfi, with a yeh 
owish pubescence, diameter 2 to 4 nun.. .Canjoniia similis Felt. 
Tiiick-walled, yellowish green or brown, diameter 4 to 5 iiiiii, 

Garyomijia aniennata Felt. 
Tliin-walled with a false chamber at the apex, diameter 2 to 3 mm. 

C a ryo n i yia i n a n is F elt. 


Hairy. ' ... 

Tliiek-walled, brown or reddish brown, hairs rather short, curly, 

diameter 6 to 7 mm. Caryoynyia perskokles Beiitrii. 

Similar to the above and other Caryomyia galls/ probably in- 

qiiiline . Clinodiplosis carym Felt. 

TMii-walled, rust red, hairs long, straight, diameter 2 to 4 mm. 

Caryomyia Iwlofrkha 0. S. 

Gall similar to the above, the midge probably inqiiiliiie, 

Mycodiplosis IwIotricJia Fc4t. 

Thin-walled, long haired, melon-shaped, diameter 2 to 3 mm. 

Caryomyia thornpsoni Felt. 


Midrib gall. 

A rounded, irregular, pale yellowish, hard swelling 12 rum, long. 

Caryomyia cynipsea 0. S. 


Forming no gall. 

An irregular, yellowish brown margined elevation, diameter 3 mni. 
Larva attached by a viscid secretion. ,Garyornykd glutinosa 0. S. 
SivelUngs in Husks 

Irregular swelling in the husks produced by pale reddish iarvm, 

'Garyomyiar aiicicola' 0. S. 


Quercus (Oak) 

Fruit 

Feared from larv^ found between the seed coats of an acorn. Fe- 
■ruale, length 1 mm., abdomen yellowish brown: antennal segments 
14, the fifth wuth a length about times its diameter. 

Dasyneura glandis Felt, 

Flower Galls 

Beared from undescribed gaUs^ on ■ blossoms of oak Female, length 
•, 1.5 mm., abdomen reddish brown, the basal segment white, the 

^This .species was apparently imred from, the gall of garyomym inmis 
And that of O', persicoiaen. - , . 

= The reference of this larva to Caryomyia' Is provisionalionly. 
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otliiO's with Siilaiiediaii, vdiite spots; aiiteBiiai segiiieiits 33^, tlie 
fifth witli a h;-iigtli three <iiiarters its diameter. 

Lasioptera qiicrci/lone Felt. 


Leaf Galls 

Leaf edge gal is. 

Gall a folded leaf edge between serrations. Female, length 1.5 
mm., abdomen deep red; antennal segments 14, the fifth with a 
length 2tb times its diameter.. X'eciclotnijia foliora Essh & Hkr. 

Similar gall, possibly identical. Cecidomyia erubescens 0, S. 

Vein galls. 


A narrow, dark purplish, fusiform, tliin-walled swelling on the 
under side of the mid or lateral veins may contain two or more 
orange larva\ length 8 mm. IMale, length 2 mm., abdomen red¬ 
dish or dark brown; antennal segments 14, the fifth with a length 
nearly four times its diameter. Female, length 2.5 mm., abdo¬ 
men dark brown, the fifth with a length four times its diameter. 

Cincticornia podagm Felt. 

Gall very similar to, if not identical with the above. 

Cincticornia magaVis 0. S. 

Elongate, poebet-like swellings along midrib of round-leaved scrub 
oak. Male, length 1 mm., abdomen yellowish brown; 14 antennal 
segments, the fifth having the basal portion of the stem with a 
length one half greater than its diameter, the distal part with a 
length twice its diameter. CUnodiplosis florida Felt. 

An elongate fold gall close to the midrib on the under surface, 
length 12 mm., diameter 1 mm. ; on Querens iinctorm. 

Cecidomyia q-oruca Walsh. 

A large miclril) fold with a consi^ieuoiis white pubescence. 

Cecidomyia niveipila 0. S. 

Globose or siibglobose, thickened, usually I'edclish, galls, 

Keddisli, oval, irregular, wuinMed leaf gall diameter 3 to 4 inni. 
Male, length 3 mm., abdomen dark brown; antennal segments 14. 
Female, length 3.5 mm., abdomen dark red; antennal segments 
14, the fifth with a len'gth about 2^4 times its diameter. 

Cincticornia pilulm Walsh., 

A similar gall, apparently Southern, possibly made by the same 
species..... Cincticornia symmetrica 0. /S. 

Gall similar to though niueh smaller than that of Cinciticornia'pUU’- 
Female, length 1.25 mm., abdomen a nearly uniform dark 
. reddish brown; antennal segments 18, the fifth with a length a 
little greater than its diameter. ,I)mtjneiim florida Felt. 

Reared from oak, presumably from a gall resembling that made ^by 
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(.'yilips. AfaltL len.glli 1 inrn., abdoinen liiiiit Teilowisli ivitli a 
dark fii.sC'Giis spot dorsally on tlio third and foiirlli segments; 
aiiteiinai segments 14, the fifth having the basal portion of the 
stem with a length abcmt four times its diririieter, the distal part 
with a length five times its diameter. 

T h f c odip I os is q i( e re ifo I ia Fei t. 

A subhemispherie, brown, slightly iiippled. iiionotlialamoiLs gall 
on the under side of the leaf, diameter 1.75 mm. lllale, length 

2 mill., abdomen dark brown: 14 antennal segments, the fifth 
with a length about three times its diameter. Female, length 2 
mm,, abdomen reddish orange, the fifth antemiai segment with a 
length fully 4 times its ditimeter... .('uiclicorfiia globosa Felt. 

Flat, inconspieuoiis galls. 

A flat, relatively ineonspieiious, probably blister gall. i^Iale, length 
1.5 mm., abdomen dark reddish brown: 14 antennal segments, 
the third with a length about twice its diameter. Female, length 
1.5 mim, abdomen reddish brown, the third antennal segment 
mtli a length twice its dmmetev. .Cpicticornia quendfolia Felt. 

A slight cireular, blister-like swelling on the lateral veins, length 

3 mm., diameter 1 mm. ]\Iale, length 2.5 mm., abdomen mostly 
yellowish orange; antennal segments 14. the fifth with a length 
three times its diameter. Female, length 2 mm,, abdomen with 
the selerites dark brown, the membrane and pleunn deep orangej 
the fifth antennal segment with a length 21,2 times its diameter, 

Cincficornia anierieana Felt. 

A broadly, yellow margined, circular, blister gall, diameter 3 mm. 
Male, length 2 mm., abdomen dark brown: antennal segments 14, 
the fifth with a length about 4 times its diameter, 

Cincticorrda serraia Felt. 

A variable brown, irregularly oval, pustulate swelling 5 to 6 mm. 
in diameter. iShle, length 2 mm,, abdomen deep reddish orange; 
14 antennal segments, the fifth with a length about three times 
its diameter. Female, length 2 mm,, abdomen dark brown, the 
fifth antennal segment with a length four times its diameter. 

Ciiicticornia pustulata Pelt. 

An irregularly oval, pustulate swelling 5 to 6 mm. in diameter 
showing equally on both sui-faces but with no nipple. Male, 
length 2 iiim,, abdomen dark'brown; 14 antennal segments, the, 
fifth with a stem one quarter the length of the basal enlargement, 
which latter has a length 2% times its diameter. ' Female, length 
2 mm., abdomen dark brown, the fifth antennal segment with a 
length 3 I/I times its dimieteT, .Cincticornia ^simplu Felfi 
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ProbaMr reared from oak leaves. :\lale, leiiglii 1.5 iiiiii,, abdomen 
retldisli brown, the segments thickly margined posteriorly with 
brown seta?: antennal segments 11, binodose, the basal portion 
of the stem very short, the distal part with a length one half 
its diameter.. ..... DicrodipJosis cjiierciHci Felt. 

Twig Galls 

Keared from twigs of white oak, Quercus alba. Female, length ,75 
mill., abdomen dark brown, the first segment dorsally silvery white, 
the second to fourth wdth siibmedian white spots; antennal seg¬ 
ments 28. the fifth with a length about three quarters its diameter. 

Lasiopiera quercipenla Felt. 


Salix (Willow) 

Leaf Galls 

Fusiform pod or curled leaves, length 10 mm. 

Dasyneura salicifolia Felt. 

Closely roiled terminal leaves. Ehahdophaga pUcata Pelt. 

Yellowish, red spotted, fattened gall, diameter 2 to 3 mm. 

Oligoirophus saKcifoUus n. spd 

Subeonic. tnmeate, greenish yellow', lipped gall, diameter 2 mni. 

Ilormomyia verruca Walsh. 
Apparently reared from same gall. CUnorlvijnclia fiMcis Pelt. 

Bud Galls 

Spongy or clustered rosette gall. llaijetiola walsJiii Felt. 

Smal], rosette gall, length 2 cm. EJmhdopliaga racemi Felt. 

Oval,-small, rosette gall resembling a small B. brassicokles gall. 

Bhalbdophaga normaniana Pelt. 
Large, loose, rosette gall, length 1 to 2 cm, 

Bhahdopliaga rliodoides "Walsh. 
Large, open, rosette, or cabbage, gall, diameter 1 to 2 cm, 

Rhabdopliaga hrassicoidcs Walsh. 

Beared from above gall..... Dasyneura orbitalis Walsh. 

Beared from above gall_... .Lestodiplosis septemniaculata W'aMi. 

Beared from above gall.... .Rhopalomyia f rater CHL 

Pine-eone gall, length 2 to 2.5 cm.. .EhaMophaga siroMloides Walsh, 
Beared from above gall..... Dasyneura annuKpes Walsh. 

^Male; Length 2 mm., antennal segments 14, the fifth with a stem aS' 
long as the hasal enlargement, which latter has a length twice its diameter. 
Hesonottim dark reddish, postscutellnm fnsoons. Scutellum and abdomen 
reddish yellow. Legs' fuscous straw., Female: ' Length 2.25 mm,, the fifth 
.antenna! segment with a length 2y^ times its'diameter., Abdomen.'deep red. : 
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Reared from alcove gall ... afncoruls WaMi. 

Reared from above gaii. CLCidoniyvi airociduris 'Walsh. 

Reared from above gall. Das^ntum alhovdJata Walsh. 

Reared from above gall . Lfstodiplosis dccemniaeukiia Walsli. 

Pine-cone gall resembling a slender R. sfrohtloides gall. 

Jiliabdopliaga pirsitnilh Felt. 

Ovate, terminal bud gall, diameter 1 ern. 

BJiabdopliaga gnaphalokles Walsli. 

Small bud gall...... . .Dasgnaira cdlfornica Felt 

Small bud gall. liliabdoplKigrt gernnui Felt. 

Reared from apparently normal bud... .Bhaljdopbaga latehrosa Felt. 
Small, conic, apical bud gall . Dasgncura gcnuHtt Felt. 


Tivig Galls 

Reared from willow twigs, gall undescribed. 

AsphondgKa salictaria Felt. 

Larv’ce in subcortical cells, no swelling_ Dasyueura corticis n. sp.^ 

Slender twigs, slightly enlarged. Sackenomyia pachardi Felt. 

Slender twigs, slightly enlarged. Sackenomyki partem Ckll. 

Slender twigs, slightly enlarged. Mayetiola cmilkola Pelt. 

Slender twigs, slightly enlarged...._ Bhabdopliaga cmilkola Felt. 

Twigs probably hardly enlarged. 2IayeUola perocculta Ckll. 

Slender twigs, slightly enlarged. Jlayetiola americana Pelt. 

Twigs unifonnly enlarged, gall 5 to 7 cm. long. 

Bhaiclopliaga ■podagree Felt, 

Gall similar to above, ceils in wood. Bhahdophaga cornuta Walsh, 

Twigs ixmegulaiiy enlarged, galls 1 to 3 cm. long. 

Bhahdophaga salicis Schr. 

Twigs irregularly enlarged, gall 1 to 3 cm. long, buds dwarfed. 

Bliabdophaga triiicoides Walsh. 

Apical, fusiform, beaked gall, length 2 cm_ Ilayetiola rigidm 0. S. 

Reared from similar gall,. BJmidophaga sodalitatis Pelt. 

Nodular gall at base of twig, lengtli 8 mm. 

Bhabdophaga nod-ulosa Walsh. 
Inconspicuous knot or twig enlargements, latipemm Pelt. 


=^MaIe: Length 2 mm., antennal segments 16, the fifth wUth a stem three 
fourths the length of the cylindric basal enlargement, which latter has a 
length twice its diameter. Mesonotum dull Mack. Scutellnin fuscous yel¬ 
lowish, postscutellum a little darker. Abdomen dull reddish orange. Legs 
a variable fuscous yellowish. Female: Length 1.75 mm., 15 antennal seg- 
EUents, the fifth with a length 2% times its diameter, Mesonotum, dull brown. 
Abdomen deep red. 
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Siibgiolralar, lateral gall with dead area on one side, diameter 9 iriiii. 

li li a h dopJi fjg a g Io h osa Pelt. 

IrregTilar, ovoid or siibgiolHiiar galls, diameter 1 to 2 cm. 

Illuibdophaga hahjfa<; Walsli. 

Saiiii' gall as above. Ehahdophaga raniiiscuhi Felt. 

Same gal! dried.. AsijnapfAi saliciptrda Pelt. 

Siibgioliose galls, tiie surface scarred, diameter 4 nini. 

llagefiola fumidosce Felt. 


SOME NEW SPECIES OF WEEVILS OF ECONOMIC 
IMPORTANCE 

By AV, Dwight Pierce, U. Bureau of Entomology, Dallas. Texas 

I beg tile iiidiilgeiiee of my eolleagnes for coinbiiiiiig* in a single 
article purely taxonomic matter vdtli a disenssion of biologic and eco¬ 
nomic subjects, My plea is that the course I follow shows in a rather 
striking manner the close interrelationship between the economic and 
systematic branches of our science. 

Ill a recent publication on the ‘''Parsley Stalk Weetdl {Listronotus 
lathisculm BoIl.)/' Dr. F. H. Chittenden cites examples of serious 
damage done by the semi-aquatie weeAuls Lktronoius appendiciilatus 
Bolieman and Xofaris puncHcollis LeConte to cabbage in OhiOj and 
by Listronotus hifiHscubts Boheman to parsley in Virginia. He cites 
in addition, the tendency of the genus Splienopliorus to attack corn 
(Bur. Ent.. bid. S2, part II, p. 14). These are all examples of the re¬ 
sults of planting crops on newly drained land, tviien tveevils which 
normally inhabit marshes have depredated on cultivated crops. 

This brief notice describes a phenomenon in the biologies of weevils 
whieli is by no means uncommon, although perhaps not well under¬ 
stood as yet.^ There are among our American weevils several veiy 
sharply defined groups of forms without wings or with rudiments of 
wings only. Tlmv classification of LeConte and Horn overlooks this 
important character and by raising other characters to primary im- 
jjortance has obscured it and dissociated what appear to the writer 
to be nearly related forms. The majority of these Avingless weevils 
pass their developmental period in the ground at the roots of plants, 
Whenever it happens that land is cleared;, and the plants eliminated 
-Lave been the hosts of multitudes of these weevils, it is almost certain 

^This paper deals only with weevils, however workers in other groups 
will, recopilze the existence of the same .phenomenon, ■ 
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that tile planted crops will suifitr from weevil deprediitiuiis. In seme 
cases it is probable that life cycle of tlies:e we»^vils is roore tiiarp 
one year and lienee it may not seem apparent that cleairing the land is 
respoiisiltie. If the plants attacked are trees or sliniijs. tiiesc weevils 
may be easily liaiiclled by banding* Avitli some sticky substance. 

As shown by the examples given and others in the literature of 
econoniie entomology the draining of niarshes, or clearing of timber, 
or breaking up of meadows, or even the clearing oft of uinlerdiriisli 
have given rise to weevil inroads upon cultivated ero}}s. Iloreover 
siicli instances Avitli winged as well as wingless species will lie of fre¬ 
quent reeiuTeriee. Mr. Fred E. Brooks lias recently writtem me of 
serious depredations of A/hhoao/mfs sciitdlaius GylleiiliaL upon grape 
blossoms in West Virginia, adding that from the grapes the weevils 
went to the rose bushes nearby. Dr. ChitteiideiFs examples show the 
results of draining marsh lands. The breaking np of a lupine 
meadow infested by a species of Sitones and planting of a leguminous 
forage crop would witlioiit a doubt give rise to an attack from this 
weevil. 

Even rotation of certain crops is dangerous. Wliici Chulcodemas 
lenms Bohemaip, has been very injurious to eow-peas it is inadvisable 
to plant cotton, for the weevils will invariably depredate upon the cot¬ 
ton foliage and Dr. W. E. Hinds has demonstrated that they can 
breed successfully in a cotton square. 

Still another important phase of the general problem we are dis¬ 
cussing is the introduction of a ciiltivcited crop into the vicinity of 
wild plants which are nearly related. If these wild plants have im¬ 
portant enemies and the new crop encroaches upon them or directly 
or indirectly causes their eradication, the insect enemies are likely to 
find the cultivated crop a _better medium for propagation than the 
variable wild plants. Bearing this point in mind it is not proper to 
plant cabbageSj turnips, mustard. or other eriieifers on ground just 
cleared of an abundant wild crucifer. An example of what will hap¬ 
pen is cited in the description of a new species of Ceiitorhyncliiis given 
herewith. ■ A similar example is the danger of planting apple, quince 
or pear orchards in the vueinity of a grove containing haw-trees 
{Grat(egus sp.). ]\Ir. Fred E. Brooks has just published an article 
on the insects of the apple in West Virginia in which he cites 
Tmhypterelhis {Anthonomus) quadngibhus Say and Pseudaiithono- 
mm a^atcEgi Walsh as important apple enemies. Both of these weevils 
and the quince weevil (X^onotrachdus cratg^gi Walsh) are native 
to Crataegus. In this connection I should expect the advent of apples 
into Louisiana' or South Texas to bring about ' the change" of 
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ArfJ:]iOtiOmus nilnlosus LeConte, and Anflionomus palUdus Dietz, botli 
bud weevils, from Cratiegiis to tlie apple. Tlie proximity of grape 
vineyards to w'oodlaiicls containing woodbine and wild grape nii- 
cloiibtcdly gave rise to the two grape pests Anipeloglijpfer sesostris 
LeConte, and A. (tier LeConte. These examples might be multiplied 
many tiines, and I expect to cite all such eases in a list of the breed¬ 
ing liabits of North American weevils now in preparation. 

The recent discoveiy of several new' species of weevils which have 
eoiiie into view as destructive to important crops is the reason for the 
present article. Four of these weevils have been transmitted by State 
Officials and it is due to them that descriptions be published so that 
they may use the notes in their reports. The proper elucidation of 
two of these weevils has necessitated a preliminary statement of a re¬ 
vised classification of our North American w'eevils. As many months 
of "work is still necessary to the completion of this classification I can 
but indicate the direction it wfill take. 

It bas become necessary in the wmitei' s opinion to drop the LeConte 
and Ilom conception of the classification of the Otiorhynchidin and to 
return to Laeordaire, accepting the modifications proposed by Stierlin, 
Sliaip and other recent authors. It wfill be siifflcieiit in the present 
article to limit the subfamily Brachyderinm, which is almost the equiv» 
aieiit of Stierlin^s Braehyderini, to those weevils with linear scrobes, 
directed beneath, contiguous anterior cox^ and prothorax without 
vibrissa?. The subfamily Otiorhynchim'e is the equivalent of Stier- 
lin's Otiorhynchini and includes those w'eevils which have the scrobes 
variable, never at the same time, linear and directed beneath. By this 
system all of the wingless weevils with unequal abdominal segments^ 
scaly antennee and underparts, and with simple ciaW'S are grouped 
together in the Epicserini. The result is a group of w^eevils of similar 
appearance and with like biologies. Hence the economic treatment 
becomes mucii simplified for we find that a few^ definite rules can be 
laid down for the treatment of the whole tribe. 

Family OTIORHYNCHID.E 
Subfamily Beachyuerinae 
Tribe Epiocermi 

I. Siae-pieces of raesosternum very unequal, the episternum larger anU attain¬ 
ing the elytra! margin, epimeron usually small, sometimes very small 

---------Group Wpwmri 

a. Articular face of hind tibim glabrous, support, of deciduous piece mod^- 
erately prominent' 
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b. Antennae stoiir, last joint of funicle short, broad and TtuT close to 

club, first two joints of tarsi glabrous. Graphffrhhnis Sciionlierr 

bb. Anteniise more slender, joints of funicle conical, tiie last distant from 

the club; tarsi pubescent. EpiCfTnts Sehonlierr 

aa. Articular face of iiincl tibiae scaly; support of deciduous piece very 

prominent; antennae rather slender, club distinct_ Anojuadus Horn 

11. Side-pieces of mesosternnm diagonally divided and equal or very nearly 
so, episterniiiii distant from the elyiral niargiii, separated by the epi- 

meron...Group Artipi 

c. Tenth elytral strias entire. 

d. Geiiffi feebly emarginate; anterior tibise not denticulate within but 
with a row of sharp spines; second segment of abdomen not longer 

than the two following....... Omileus Horn 

dd. Gen® strongly emarginate; anterior tibiae denticulate within; sec¬ 
ond segment of abdomen usually as long or longer than the two 
following. 

e. Tips of hind tihi® with, at most, a double row of finibii®. 

f. Second joint of funicle elongate, longer than first Aramlgtis Horn 


ff. Second joint of funicle shorter than first. Lepidocrieus n. g. 

ee. Tips of hind tibi® with oval scaly space; second joint of funicle 

elongate, longer than first. PliacepfioHs Horn 

cc. Tenth elytral stri® confluent with the ninth: second segment of ab¬ 


domen longer than the two following; gen® strongly emarginate. 

Artipiis SchonheiT 

GrapliorJhinus Selioiilierr 

GraphorJunus vadosiis Saj" is the only representative of this genus. 
It has been taken feeding on clover leaves. 

Epic(erus Schonheri* 

The genus Epicierus presents considerable difficulty in its study on 
account of the great variation in color pattern and the sexual dif¬ 
ferences. It seems probable that the many references of injury to 
economic plants charged against Epkmriis imhficatiis Say are ap¬ 
plicable to a number of different species. 

In general the females are characterized by the more inflated abdo- 
iiienj the thorax broadest at base and. the' apical declivity generally 
concave. 'The males have the body more cylindrical, the elytra not 
inflated, the thorax broadest at middle and the apical declivity straight, 
or convex, seldom shallowly concave. , It is therefore erroneous to 
base a table of differentiation of species upon the widest part of the 
thorax. 

Table of Species 

A. Frontal fovea round; beah not sulcate and seldom even shallowly depressed 
on median line, not densely clothed with 'Scales. 

a. Frontal fovea small; beak medianly , shallowly depressed; pronotal 
punctuation very fine, with few large'depressions, median line broadly 
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ilepre.<.-ie*i; elyrr:ii filial piiiirtures large and irregular; scales 
rusty. -..... mexican us Sharp 

All. foveji hirge or luoderate: beak SMiiietliiies mediaiily shallowly 

depressed; proiu:*trd pTaiudiijUioii fine with many- large foveate cle- 
pressauis. median line depressed: strlal punctures regularly ar¬ 
ranged; scales variable in color; scales of beak densest in lateral 

dopressioiis. sparse along median line. hnhrir-atus Say 

B. Fr«>rital fovea more or less elongate: beak more or less sharply siilente on 
median line, densely clothed with scales. 

li. Sixth funicular Joint longer than wide, sevoiitli longer tliaii sixth; ves- 
titiire of scape not scaly at apex: elytra almost twdee as long as wide; 
prorliorax iiiedianbr suloare.... texaniis Casey 

hh. Sixth funicular joint hardly longer than wdcle; elytra short; vestiture 
of scape scaly at apex. 

e. Elytra from one-half to two-thirds longer than wide. 

fl, Seventh fiiniciiiar evidently longer than sixth; median line of pro- 

tliorax silicate; length S-10 nnn... sulcutas Casey 

ild. Seveiitli funicular hardly if any longer than sixth; median line 
hardly indicated; elytra about da longer than wide; length 4.5- 

t>-5 mm....... IcpUlfjtus n. sp, 

ec. Elytra but slightly longer than wide. formidolosiis Bolieman 

[Epiectnis lucanus Horn belongs in b.) 

Epicarus nurMi’aiius Sharp m a ]\Iexiean species extending into 
Texas at Brownsville. 

EpkcinfS imincaius Say is a Xorthern species oceuiTing as far 
south as Arkansas, Oklalioma and North Texas to Dallas and Gurley, 
It is charged in the literature with serious depredations on apple; 
beaii; beet; blackberry, cabbage, eiieny, clover, corn, cotton, eiieximber, 
gooseberry, imiskmelon, onion, peach, pear, plum, potato, radish, rasp¬ 
berry, strawiierry, squash, tomato and watermelon. Yeiy possibly 
some of the other species of the genus trere res|}onsible for part of 
these records. ■ . 

E^ncarus lexani^s Casey is a Sonthtvestern species occurring in the 
chaparral eoiiiitry of Texas. It has no serious charges against it as 
3"et. 

Epicienis lucauius Horn is a very large weevil recorded only from 
Lower California. 

Epkcerus siilcatus Casey is also Soiitliwestern, probably eoineiding 
in range with E, texanm. 

Epk(tru$ lepidotus n. sp. 

Length 4.5-6.0 mm. Form oval, not very robust, sometimes quite slender, 
densely clothed with small round, lineolate, iridescent white to pale brown 
scales arranged' in definite patterns. Beak very little longer than head, about 
as wucie as long, broadly convex separated from flatter front by very slight 
transverse depression; tip ,of beak angularly emarginate, with ui median', 
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smo'Otli space surrounded by a broadly ogival raised margin; median im¬ 
pressed line deep extending to interocular fovea; lateral impressions .short, 
-feeble; surface coarsely.punctured at tip, remainder of beak closely squamose, 
with wliitisli scales and with sparse setigerous punctures; antenn® ■with 
scape scaly at tip; seventh funicular hardly if any longer than sixth. Pro- 
thorax wider than long; in shape varying for the sexes as in other species; 
apex and base truncate; disk convex, nearly even, wuth a very faintly Indi¬ 
cated median line; surface densely squamose, with sparsely arranged setae, 
the median line indicated by a slender vltta of ochreous browm scales on a 
broad white median vitta, at each side of this is a light brown vitta and a 
smaller one on the sides, the remainder of the surface Is pale. Elytra oval, 
usually widest about the middle, never more than one-half wider than pro- 
thorax, about one-half longer than wide; strise consisting of small distant 
punctures, very feebly depressed; intervals flat; surface closely squamose, 
with interspersed dark setae, scales darker above, and pale on the indexed 
sides, with four small basal spots, two irregular transverse vittae and apex 
also pale; legs and under-side squamose, finely and sparsely clad with pale 
setae. 

Described from eigiit specimens collected by E. A. Seliwarz at San 
Antonio, Texas, May 9 and 10. It is also at band from Cotulla and 
Brownsville, Texas. Types in U. S. N. M. No. 13122. 

Epicmrm formidolosus Boh. is knowm only from Florida. 

Anomadus Horn 

Anomadus ohliqmis Horn is from the Peninsula of Lower Califor¬ 
nia. I have seen no records of its habits. 

Omileus Horn 

Omileus epicceroides Horn is a large and common east Texas species. 
In March, 1904, the fruit growers of eastern Texas suffered consid¬ 
erable damage to the foliage of peach trees from an outbreak of this 
species. Professor E. D. Sanderson found that it was normally an 
oak insect and that the greatest damage was to newly planted orchards 
on land just cleared off and surrounded by oak (Ent, News, voL X¥II, 

p. 210). 

Aramigus Horn 

Aramigus fulleri Horn is a very widely distributed and exceedingly 
injurious species. It breeds at the roots of plants and is recorded 
as a serious enemy of apple, blackberry, peach, plum, sugar-cane and 
strawberry. It attacks many economic plants of Hawaii. Mr. D. L, 
Van Dine recommends treatment that will be applicable to most of 
these weevils. When they are found breeding at the roots of plants, 
the use of carbon bisulphide in the soil or fertilizing with tobacco 
waste is recommended. From trees and shrubs the weevils may ex- 
3 
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cilided liT wrapping* with cotton bands. When on the plants spraying 
with arsenate of lead is i^coniniended. 

Aramig}(,'i tcsseJlaiiis Say has been recorded as injurious to sweet 

potatoes. 

LepidocricKs n. g. 

Rostriini not longer than head, separated from head beneath by very sharp 
anil deep constriction; gen« strongly emargiiiate; anteiiuje short, first joint 
of fiinicie longer than second, remaining joints moniliforiii; scales of thorax 
dull, arranged in circles upon the numerous approximate tubercles; strial 
punetiirc^s of elytra round hut appearing linear because of closer scaly vesti- 
ture, each hearing a tiny seta; anterior tibite strongly denticulate within; tips 
of hind tilnse with only a single row of fimbriae apparent; second segment of 
abdomen considerably longer than the two following, with first suture 
angiilate. 

hTaiiie derived from scale + fcpi'/co^, a circle, signifying a 

circle of scales with reference to the vestiture of the thorax. The 
type of the genus is L, herricki n, sp. 


Lcpidocricus lierncki n. sp. 

Form robust, oval, surface densely covered with grayish to brownish con¬ 
cave iineolately sculptured scales, with no striking color pattern. Head and 
rostrum about as long as thorax, medianly deeply canaliculate, surface 
longitudinally rugosely punctate, covered with cinereous scales and bristles, 
at tip, nearly naked. Pro thorax broader than long, apex slightly narrower 
than base, sides very strongly convex, median line not indicated, surface 
closely covered with eylindrical tubercles, each with a deep bristle bearing 
puncture, thus resembling craters, the scales arranged upon these tubercles 
ill circles, on some specimens forming a lighter band on each side of the 
median line, and with sides lighter. Elytra oval, about two and a half times 
his long as prothorax, striate, striae with moderately close, coarse setigerous 
punctures which are ahvays obscured and appear linear in a fully clothed 
specimen, intervals almost flat, each with a row of short bristles, surface 
densely covered with concave Iineolately sculptured round to ogival scales. 
Body beneath sparsely clothed with small thin scales, but more densely with 
long white setse; third and fourth abdominal segments strongly depressed. 
Legs densely scaly, and puhesceut. Length 5~6 mm. 

Described from five specimens loaned me by Professors Glenn “W. 
Herrick and R, W. Harned; collected by a correspondent (J. B. 
Easter) at Easter in Monroe Co., Miss.^ May 7, 1904. Types in tlie 
U. S. N, M. (No. 13084) and also in tlie collection of Mississippi 
Agricultural College. 

ProfeM)r Herrick writes that his correspondent said' that these 

weevils kmd made their app'prance on his farm and were^ feeding on 
. his youhg'cotton, saying, Tt looks as though they were going to destroy 
the ,vrMe stand. , It is something new in this section of the eounti^. 
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Tliey -eat tlie leaves oft* tlie cotton and even eat ir before it sets out 
of, tiie ground. ' • Evidently tlie beetles were so destructive that the 
cotton had to be replanted, for on May 25, lie' writes again as fol¬ 
lows: ‘I would have written yon before hot was waiting to see wliat 
the insects would do to our second planting. The cotton is now up and 
I don’t see any sign of them yet.’ 

^'Nothing more was ever heard regarding the beetles and they 
probably did not again appear in numbers sufficient to attract atten¬ 
tion. The outbreak is interesting however, especially since the species 
has shown an ability and an inclination to become a serious pest and 
might easily appear again over a larger area. ’ ’ 

Phacepholis Horn 

Table of Species 

1, Beak deeply and angiilately emarginate at apex; only tlie anterior tibiae 

denticulate within. 

a. Antennae elongate; funicular joints elongate, the second much longer 

than the first and considerably longer than the two following. Pro¬ 
thorax squarely truncate, wider than long; vestiture brilliant metallic 
green to bluish green above... elegans Horn 

aa. Antennag not so elongate, funicular joints elongate, the second very 
slightly longer than first if at all, and siibequal to the two following; 
prothorax slightly obliquely truncate, slightly wider than long; ves¬ 
titure w^hite to grayish green. pallida n. sp. 

2. Beak emarginate at apex but not deeply so; antennal funicular joints elon¬ 

gate, the second subequal to the first or but slightly longer; prothorax 
obliquely truncate; anterior and middle tibiae denticulate within. 

b. Elongate; anterior tibiae internally strongly serrulate dentate; second 

abdominal segment a little shorter than the next two combined; 
vestiture wiiite to light ochreous.. .eandUla Horn 

hi). Stout; anterior tibiae with a very few isolated elongate teeth; second 
abdominal segment longer than the tw^o following; vestiture 
browmish ... oT^scura Horn 

Phacepholis elegans Horn. I have specimens wbieb seem in every 
way typical from San Antonio, Victoria, Kerrviile, Edna and Cotiilla, 
Texas, all southwestern points in the chaparral country.' Specimens 
were taken on cotton at Victoria and San Antonio. 

Phacepholis pallida n. sp. 

Hength 4.5-6 mm. Body oval, robust, black but densely clothed with Iri¬ 
descent white to light green scales, and slight erect setae, the general appear¬ 
ance being gray to grayish green.' Headf and rostrum nearly as long as'the 
thorax; head not or very feebly constricted behind the eyes; densely covered 
with rounded, striate white to iridescent pink scales, and upright, elongate^ 
apically truncate, striate white scales;,; beak apically'deeply emarginate; 
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median line deep and distlnet to base of head; eyes very convex, moderately 
prominent. Aiitennse not as elongate as in elegans, but with all funicular 
Joints longer than wide, the second very slightly, if at all, longer than first, 
and subequal to the two following. Prothorax slightly wnder than long, 
slightly obliquely truncate at apex, sides arcuate; disk moderately convex, 
moderately coarsely punctured; densely covered with the two kiTids of scales 
described for the head. Elytra oval, sides feebly arcuate, surface striate, 
stria! punctures moderate, not closely placed, intervals flat, densely clothed 
with both kinds of scales. Body beneath more sparsely clothed as above, in 
greenish specimens the under-sides are clothed with white; anterior tlbl» 
with strong elongate teeth; median tibiae internally slightly roughened ser¬ 
rulate. 

Described from five specimens collected at Corpus Cbristi, Texas, 
May 17, 1905, by A. C. Morgan on cotton. Also found at Victoria, 
Texas,- on cotton. Type Cat. No. 13123 U. S. N. M. 

PJmcephoUs cmdida Horn is known from Colorado and Kansas. 

PJmcepholis ohsciira Horn. On Mareb 22, 1910, Professor Wilmon 
Newell of Texas received from B. E. Williams at Mineral Wells, 
Texas, a large number of these weevils with the following remarks: 

“I am sending you today some bugs which have almost eaten up 
our spinach. They eat on plant, and at night or when cool they will 
be found under the dirt, find from 2 to 12 bugs under one plant. 

This record places the genus Phacepholis in the same category as the 
other economic genera and indicates that the occurrence of these 
species on cotton may also be of importance. 

Artipus Schonherr 

Artipus ftoridanus Horn. This species is found commonly on 
Baccharis halimifolia and Borrichia frutescens in Florida but nu¬ 
merous authors have recorded serious injuries to the blossoms, young 
fruit, and leaves of citrus trees, especially limes, in Florida. 

It seems probable that the recommendations of Mr. Van Dine for 
the control of Aramigus ftilleri wiU be applicable to all insects of the 
tribe Epic^erini which has been treated in its entirety for our North 
American fauna on the preceding pages. 

Subfamily Otiorhynchikae 
Tribe Trachyfbouoeini 
Cercopeus Schonherr 

The tribe to which this genus belongs has been limited in' our Norfh' 
American fauna to four monotypic genera and it is therefore with con¬ 
siderable 'pleasure that 1 am permitted through the courtesy of 
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fessor R. A. Cooley and Mr. E. A. Scliw'arz to describe a second species 
in one of tiiese genera. 

Table of Species 

Scales luteous to brown, witli darker discai spot on elytra; length. 3-5 
mm... .. chrysorrhwm Say 

Scales iridescent white to shining ochreous, slightly mottled on elytra but 
not forming a distinct spot; length 3-3.5 mm. . .artemmm n, sp. 

Gercopeus artemiske n. sp. 

Size 3-3,5 mm. Color black to piceous, densely covered above and below 
with round, slightly overlapping, white or ochreous, finely stimulate, oppressed 
scales, which are intermixed with long, fine, white setse; elytral intervals 
uniseriately setigerous. Beak slightly longer and narrower than bead, 
clothed with scales to tip, with a smaller interocuiar fovea, and a median 
line toward apex; scrobes superior, deep in front, shallow behind, not reach¬ 
ing eyes by a distance subequal to their owm length. Antennae rufous; scape 
reaching thorax, scaly and pubescent; club about equal to the last four funi- 
eulai* joints. Eyes rounded, moderately convex; ommatidia relatively large, 
separately convex, giving the appearance of a flattened raspberry'. Thorax 
transverse, basally and apicaliy truncate, laterally broadly arcuate. Elytra 
not one half longer than wide; humeri obliquely rounded; strise as seen with 
scaly vestiture complete, very fine hut sharp; intervals clothed with from 
three to five rows of closely placed pavement scales, but uniseriately setiger¬ 
ous. Under-sides densely scaly; front coxae contiguous; middle coxae very 
narrowly separated; intercoxal process truncate and transversely impressed 
before apex. Second abdominal segment about equal to two following, fifth 
longer. Femora and tibiae densely scaly; anterior and median tibiae strongly 
mncronate; tarsal .claws strongly divergent. 

Described from nine specimens collected by R. A. Cooley at Corval¬ 
lis, Montana, May, 1909, injuring cherry trees, but evidently native to 
‘Artemisia tridentata. Prof. Cooley writes that the ''species was re¬ 
ported doing considerable damage over large tracts of newly planted 
orchards. It was particularly injurious on cherry trees. I examined 
the trees and traced the beetle to a species of Artemisia tridentata I 
thinh, I believe the species feeds normally and breeds on this plant 
I nwounted for its presence in the orchards by the fact that its normal, 
food plant was cleared off, leaving little else for the beetle to eat 
other than the fruit trees.Type Cat No. 13083 U. S. N. M. 

Family CUEGDDIONID.E 
Subfamily Ceutorhynchinae. 

CeutorhyneJms Germar 

The following species belong in the true Ceutorhynchus, with 7- 
Jointed antennse, and in Dietz’s "squamatus group.’’ The first sec¬ 
tion of that group can be distinguished "as follows: 
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1. AbuTe shilling, finely pubescent with scattered larger scales. 

a. Elytra wirlioiir rows of acute granules. 

b, Seiitellar spot of elongate whitish scales. . juithoiiomoides Dietz 

bb. Scntellar spot and transverse fas('ia behind the middle of the elytra 
of large white oval scales. squuiafttus LeCoiite 

aa. Elytra with rows of acute granules; third joint of tarsi broadly bilohed; 
Tlnjrax with median antebasal and postapical depressions, the former 
clothed with elongate white scales; scutellar region not clothed with 
white scales. lesqiierelhr n. sp. 

2. Above densely scaly, or coarsely pubescent. 

Ceii'hrJi^jncJnjs lesqucrellce n. sp. 

Length 2 mm. Oval elliptic, black throughout, clothed with extremely 
fine inconspicuous pnbeseeiice above and with rather sparse elongate scales, 
densest uu thorax, below. Beak moderately slender, regularly and rather 
strongly curved, cylindrical, minutely pubescent to middle, striate and pime- 
mred from the base to the insertion of the antennae, more remotely puncted 
toward the apex. Head flattened, rather coarsely punctured. Prothorax 
about'one-half wider than long, almost twice as wide at base as at apex, con- 
vergently rounded on the sides, strongly constricted at apex, ocular lobes 
distinct, lateral tubercles small, acute, disk with deep antebasal and post- 
apical impressions, the former hearing the only spot of condensed scaly 
vc^stiture visible from above; disk uniformly, closely and coarsely piiiietured; 
scutelluin invisible. Elytra a little wider at base than prothorax; humeri 
obliquely rounded, striae impressed but vei*y confusedly punctured; inter¬ 
spaces very little wider, convex, each with a row of acute granules which 
become longer and tubereiiliform towards the declivity. Under-side densely 
ami coarsely punctured, mesostenium and side-pieces densely, the rest of 
surface less densely clothed with large, elongate scales, smaller on the abdo¬ 
men. Femora arcuate; tibige a little widened towards apex; tarsi moderate, 
first and second Joints elongate, third broadly bilohed, fourth joint projecting 
about the length of the third. 

Types in U. S. National Mnseiim No. 13085. 

Beseribed from four specimens received Mai*eli 22, 1900, from Prof. 
Glenn W. Herrick, then State Entomologist of Texas, tvho reported 
■ them to be destroying* cabbage plants as fast as they came np in seed 
beds at WMtewrigiit, Texas. Two specimens of this species were col¬ 
lected April 18, 1906, at Wolfe City, Texas, by P. G. Bishopp. On 
. April 3, 1909, Mr. E. S.' Tucker found the weevil breeding abundantly 
ill the crown of the erueifer, Lesqmrella gracilis at Piano, Texas. 

It is safe to assume that of the several new species herewith de¬ 
scribed this is the most dangerous and it will be looked for with in¬ 
terest this year. 

I take occasion 'at this time to state that I have in preparation a 
complete revision of my former list of the breeding habits of North 
_ American weevils. , Any assistance will be very gratefully neknowl- 
edged. ' ' „ 
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PLANT LOUSE NOTES, FAMILY APHIDIDAE 
(Continued). Plate 24 

By C. P. Gillette 

SUBFAMILY APHIDINAE^ 

CJiaitopkonis heiidce Buekt. ( 4). Figs. 1. 2a, 3. 

Biiekton's description of this species was from fall apterous forms 
oni}'' and does not characterize very correctly the summer form of the 
louse that I am referring to this name. I believe it is the only Chai- 
topliorus that has been referred to the birch. This species was found 
very abundant on the leaves of BehiJa alba at Purtland, Lansing, 
Albany, Geneva and Denver. 

This louse is almost a 31yzocaUis having very little hair on the 
antennie and having cylindrical or somewhat constricted cornicles, 
without flange, that are rather longer than the transverse diameter. 
In other respects it is plainly CJmitophorus. The caiida is very 
small, slightly knobbed, the anal plate hardly bilobed, the body short 
and stout, the young do not have capitate hairs, and the apterous 
vivipann have a row of sensoria on tliird joint of antenna, a very un¬ 
usual occurrence. 

In arranging the following species belonging to the tribe CalKp- 
terini^ I have endeavored to place them in the genera that would be 
indicated by the type species designated in Mr. "Wilson's *'List of 
Genera,^' etc. VoL XXI, p. 147, of Enfonwlogiml Xews. 

Chromaphis juglandicola (Kalt), Fig. 4. Five to seven oval seii- 
soria distributed along entire length of third joint, and about equi¬ 
distant. Often two large sensoria on sixth joint. Legs pale with a 
conspicuous black spot a little before the distal ends of the hind 
femora. Koch re-described this species under the same name. 

On Jiiglans regi% Washington, D. C., and Dundee, Ore. At Dun¬ 
dee leaves were very sticky with the honey dew, but most of the lice 
had' disappeared. 

'-EMmlUptenis tilim (Linn.),' Fig. 5. Taken at • Lansing,' Detmt 
and Geneva from the under side of the leaves nf basswood, TUm 
Common, but nowhere seen abundant. 

' MmieMia mrym (Monell), Fig. 6. Specimens taken from hieko^rjq 
Carya alba^ at Portland and Detroit, and from walnut, Juglam 
nigra, at Fort Lee. 

^ Should have heea iaserted before Melmomntliermm on page 385, Voi, 2.. 
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MomUm margimllu (Fitch), Fig. 7. Specimens of this species 
which answer fully the deseription by Fitch, and which seem tO' the 
writer to he quite distinct from caryella, were taken at Portland, 
Detroit and Kansas City from leaves of Carya alba, upon which they 
were quite plentiful. The sensoria on basal half of joint 3 of the 
antenna vaiw from 4 to 7 in number. 

Momllm maculella (Fitch) (?), Fig. 8. What I take to be this 
species has about 6 longitudinal rows of small blackish tubercles 
upon the dorsum of the abdomen, and both anterior and posterior 
femora have a black ring or spot a short distance from their distal 
ends, but the tarsi are not perceptibly blackish and the maculations 
upon the wings as described by Fitch, are indistinct or lacking in 
iiiy specimens, all of which are in balsam. 

Taken at Detroit on Carya alba, and at Lansing, Washington, 
D. C., and Fort Collins, Colorado, on Juglans nigra, 

Myzocallis hella (Walsh), Figs. 9, 10. This yery handsome lemon 
yellow species, with wings that have heavy black costal margins and 
ver^’’ small costal cells, w’as taken at Portland, Detroit and Rochester, 
apterous and alate, on the upper side of the leaves of Qiiercm 
The apterous females have a double row of large black spots upon 
the dorsum of the abdomen, there being about seven to ten spots in 
each row and all closely placed. In addition, there are numerous 
stout capitate hairs over the body rising from tubercles. The an¬ 
tenna of an alate female taken at Rochester is shown at figure 9. 
The apterous females varj’ from yellow to a rusty brown in color, 
and have conspicuous white powdery patches above upon the vertex 
of the head and upon lateral margins of meso-thorax and abdomen. 

MymcalUs unlshii (Monell), Pig. 11. This species, which seems at 
first to be a miniature of M. lella, was correctly considered to be 
quite distinct by Mr. Monell. The very long antennal filament ex¬ 
ceeding even the third joint in length would alone separate this 
species from bella. The capitate hairs are long and strong. This 
was a common species, but was noted only at Lansing, Portland and 
Geneva on Qmrcus rubra, 

MyBocalUs mdepiadis (Monell), Fig. 12. This species was taken 
in good numbers, both alate and apterous, from Asclepim sp. at Ghi- 
^ eago, Detroit and Geneva. It seems to be readily separated from an 
allied species, also occurring upon the milkweeds, by the long'''an¬ 
tenna, usually fully as long as the body, and the longer antennal 
spur, which, though variable, always distinctly exceeds the sixth 
Joint. 

\G.<AapM$ (Fitch), Pig. 13. At'Imnsing, Pbrt.Lee, 
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ington. Webster and Springfield, both alate and apterous TiTiparte 
were taken. This is a pretty lemon yellow species with aiiteiiiice 
beyond second joint, black, with first and second sectors and the inner 
margin of the stigma conspicuously black, and with 10 to 12 circular 
sensoria on the very long third joint of the antenna. 

Myzocallis tnfoUi (Monell), Figs. 14, 15. What seems with little 
doubt to be this species was taken in moderate numbers on the under 
side of leaves of red clover at Lansing, Geneva. Albany and Wash¬ 
ington, D. C. The third and fourth joints of the antenna are in 
the ratio of about 4 to S in the specimens taken, instead of being 
in the ratio of 2 to 1, as originally described. The apterous viviparie 
are very tuberculate and have what rarely occurs — a row of sen¬ 
soria on the third joint of the antenna. 

Myzomllis tdmifoUi (Monell), Fig. 16. Taken at Chicago, Lans¬ 
ing, Portland, Mich., Detroit, Eochester, Geneva, Albany, New’ York 
City, Washington and Portland, Ore. This is an abundant species 
on elms in Colorado also, wherever the elm is planted. The dainty 
white lines upon the dorsum, the decidedly transverse sensoria on 
the third joint of the antenna, and the four long dorsal spines upon 
the dorsum of the abdomen, seem to be sufficient characters to sep¬ 
arate this from allied species. 

Myzocallis (?) caryoefolm (Davis), Figs. 17, 18. Taken on Carya 
alha at Kansas City, and Rochester, and sent to me by ]\Ir. J. J. Davis 
from hickor^^ at Lake Forest, Illinois, 6-24r--'09. Taken on both 
upper and lewder surfaces of the leaves of Carya alba^ fairly com¬ 
mon. Body short, Yery dark in general color, almost black, but with 
conspicuous wffiite markings, and the entire under surface of the 
body powdered with -white. There are strong erect spines or tuber¬ 
cles upon the dorsum of the abdomen and the costal margin of tiie 
wing has two distinct dusky spots, one at each end of the stigma. 
The antennal spine is distinctly shorter than joint 6, 

' Myzocallis (?) sp., Fig. 24. A small, pale yellow species, with 
pink cross-band on metathoras and with some pink color upon pro- 
and meso-thorax, with antenna longer than the body and upon no 
frontal tubercles, with spur more than twice the length of sixth seg¬ 
ment, with two long stout erect spurs on dorsum of abdomen and 
with, wing veins and stigma all somewhat dusky. Rather common 
upon the under surface of leaves of Qnercus alia at Georgetown, 
D. 0. 

.Calapkis letulmcolens (Pitch), Pig. 19. Specimens, were taken at 
Geneva on Betiila (dba-lacmiata. The specimens agree well with 
P!,tch’s description and with specimens that Mr. Mondi sent me from 
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St. Louis, Missouri. We have taken the apterous viYipane of wliat 
seems to be tins species in CoIoi*ado at Fort Collins (footiiills'u and 
at ]\Ianitoii upon leaves of the mountain bireli, Beiula foiifinalis. 
See Fig. 19 for characters of antenna. 

Eiiceraplus hetula (Koehj, Fig. 20. This peculiar species, with 
all parts of body, legs and antenna; covered with a delicate waxy 
secretion resembling wool, was a common species on the white birch. 
Specimens were taken at Lansing, Portland, Detroit, G-eneva and 
Denver. The writer also took two males and oviparous females at 
]\Iaiiitou, Colorado, October 20, 1908, on the native birch, Beiula 
font in alls. 

Euceraphis sp., Fig. 21. A somewhat allied but plainly distinct 
woolly species of this genus was taken on Alnus oregonia^ at Port¬ 
land, Ore., August 20, 1909. The species was common but sporadic 
in habit. The antenna is extremely long, being more than twice the 
length of the long, slender body. We have the same species from 
the foothills near Fort Collins. See Fig. 21. 

DrepanapJiis monelli (Davis), Figs. 22, 23. A species with a stout 
pair of dorsal spines united for a considerable distance in the basal 
portion, and with antennal spur as long as Joints 4, 5 and 6 together. 
On under side of leaves of horse chestnut, JEsculus glabra, at Wash¬ 
ington, D. C., abundant. 

This is the most remarkable filamentous antenna that I remember 
to have seen in the Apliididije. 


Plate 24—AnteimaB of Catlipterhii. all alate except figures 2 and 15.—1 and 2 
antennse of alate anU apterous viviparse, and S, cauda and anal plate of 
(Jhaitophoms hetulw; 4, CJiromaphis japlandicolu; -6, BucalHpteriis tiliw; 6, 
Monetlm cargm; 1, Monellm margineUa; S, MoneUla maeulella; 9, antennae, 
10, anal plate of MpmcaUls I)ella; il, MymcaUis tmlsMl; 12, asele- 

piadis; 13, Calapliis eastanew; 14, alate; 15, apterous MyzomUis trifolH: 16, 
Myzocallis ulmifoUi; 17, antennae, 18, cornicle, MyzocaUI^ nigra; 19, Gala- 
phis 'betul.meolens; 20, Euceraphis hetukv; 21, Euceraphis sp.; 22, DrepampMs 
fp.; 23, cornicle of preceding; 24, Myzocallis sp. 

Miss M. A. Pal wee, Eelmeatm\ 
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FURTHER NOTES ON THE APHIDIDAE COLLECTED IN 
THE VICINITY OF STANFORD UNIVERSITY 

By W. M. Davidson 

In the Journal of Economic Entomology (VoL II. No. 4, August, 
1909), I listed the Aphididse studied during a year's observation in 
this region. During the year just passed I have continued my studies 
on this family and am now able to increase considerably the number 
of species tabulated in my former report. Mr. J. J. Davis (Annals 
of the Ent. Soc. of America, Vol. I, 4 and II, 1) has lately reported 
Callipterus {PterocalUs )iiU(ey an European insect, from America, 
thus corroborating my inclusion of this species in my former paper. 
I include a list of Aphididse so far reported from California. This 
paper was prepared in the Entomological laboratories at Stanford 
University. 

Phylloxera vastairix Planchon. This species was formerly abundant 
in California but of late years its numbers have diminished very 
considerably. On Yitis, 

Chernies pmkorticis Pitch. This insect is often very destructive to 
young trees, sometimes killing them. On Finns maritima. 

Ghermes coiveni Gillette. I have taken this species on a young 
Douglass spruce at Palo Alto. On April 13 of this year I noticed a 
swarm of Lampyrid beetles (kindly determined for me by Mr. W. M. 
Mann as Podabrns tomentosus Say) flying around the aphids and at 
times settling among them. Several times during the following week 
I observed this same procedure, although in the morning the beetles 
were always quietly feeding on the lice while in the evenings they 
were very active, and did not remain settled for more than a few 
moments at a time. I counted one evening forty of the Lampyrids 
at work. When disturbed they drop to the ground but recover them¬ 
selves just before striking it and fly off. I have noticed a few of the 
fire-flies attacking LacJimis occidentalis and Macrosiphum rosce, but 
never in large numbers. 

PempMffus hetce Doane, On the roots of dock (Bnmex occidentaUs) 
and of other related plants. 

Pemphigus populitransversus Riley. This species was wrongly 
called F. popnlicmlis in my former paper. Pound in large numbers 
OH' Populus trichacarpa. ■ 

Pemphigus ranummli sp,'nov. Akte female (mounted in balsam)* 
Head, ni'eso- and- meta-thorax black. Prothorax'' olive. Antenns 
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widely distant dusky, with the basal half of the Joints paler. Third 
joint with 25, fourth with 8^ fifth "with 6, sixth with about 3 trans¬ 
verse sensoria. Unguis of sixth joint about one seventh as long as 
rest of joint. Eyes black, ocular tubercles prominent. Prothorax 
without lateral tubercles. Meso-thorax with four small pale spots 
arranged in a transverse row. Legs duskjL Abdomen green, with 
four rows of darker disk-like spots on the dorsum. These are appar¬ 
ently glands for the excretion of the floeciiient material wiiieli this 
insect exudes. Body broadest at the fourth segment. Cornicles 
absent. Last abdominal segment drawn out and blunted. Wing 
large; stigma short, green. Insertions and veins greenish. Sub-eosta 
duskier. Third diseoidal absent at dlie base. Hind wings with two 
discoidals arising a very short distance apart. Lower side of thorax 
black. Beak pale, slender, reaches second eoxie. 



Pig. 28, Pemphigus rmmncuU. Alate female; o, wing; tip of aMomen; 
o, head and prothorax; d, antenna; e, antenna of wingless female; f, an¬ 
tenna of young (original). ' 


Pupa, Entirely green except wing-cases, antennm, legs, and tip of 
last abdominal segment, which parts are slightly dusky. Eyes black. 
Antenn;® as in the winged form. 

Apterous viviparous female.' Green. Shields on head, antennae, 
legs, tip of abdomen and beak dusky. Antenme barely one third the 
length of body. There' are four rows of circular dusky areas on the 
■dorsum of the abdomen as in the alate insect. ' Compound eyes very 
small, lateral, black. Taken in March on the stalks of the buttercup 
(Bmmnculus mlifornicm) where it congregates in great 'numbers. 
The insects cover' their whole body except the head with a bluish 
fl'Oeeulent materiaL ■ 
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Meastke^iexts 



Alate 

Apterous 


female 

viviparte 

Leugrli acH'ly, 

3.1 mni. 

3.2 mill. 

Breacltii body, 

1.25 mni. 

1.35 mm. 

IVirig expanse, 

S.6 mm. 


Anten'ase I, 

.12 mill. 

.09 Him. 

II, 

,15 mm. 

-11 mm. 

III, 

.45 mm. 

.30 mm. 

IT, 

-IS mm. 

.07 mm. 

Y, 

.21 mm. 

.12 mm. 

TI, 

.22 mm. 

.IG mm. 


Pemphigus popuIicoHdHplifoU^is Cowen. ^Making galls on tlie poplar 
{Popnlus triclioearpa) in April. The stem mother is olive green, vrith 
darker loiigitiidinai stripes. The eyes are small and black. The 
teriniiiai portion of the abdomen is rather bristly. Cauda and eorni- 
cdes absent. Beak just reaches second coxa?. The head is black, the 
antenna^ hyaline, and the legs dusky. I doubt if the specimens ex- 
aiiiined were full grown so do not give any measurements. 

Pcmpliifjiis popiiliniOHilis Riley. Abundant in Tulare County on 
Popuius fremonti during the summer months at least. 

Sckizoneum laiiigera Hans. On cultivated ai)ple. 

8clrlzoiN^iin(> qiierci Fitch. Found in considerable abundance on the 
live-oak (Q, agrifoUa), 

SvhhoRCurd anicricatia Riley. Several years ago this insect was so 
abmiclaiit on the elms on the Stanford University eanipiis as to almost 
kill the trees. At the present time it is not at all eonnnoii. 

Lacliniis rhninalis Fonse. On Salix sp. Much parasitized by an 
Eplmlnis. 

Lachmis abietis Fitcdi. This large aphis is at times extremely eoni- 
Bion and at other times it appears to be ahiiost totally exterminated 
by Syrphid larvie. I have never found anywringed forms although 
my observations on colonies of the Lachiius have extended over 
eighteen months. On Abies concoloi\ 

Lachmts pinPradmfie Davidson. On the needles and twigs of Pi'mis 
radkta. 

Lachmis oceidentalis Davidson. Abundant on the smaller branches 
and twigs of the spruce (Abies grandis) secreting a woolly material 
which causes the twigs to assume a bluish color. Although I have had 
colonies under observation for tw^o years I have never seen the w^inged, 
'fonn.' The Syrphid flies Sgrpkus urcimfus and S. opineitor exact a 
'Very large toll'from this aphid and are themselves frequently para¬ 
sitized by a'large, Braconid. ■' • ^ ' 





August, ’10] 


DAVn>SON: CALIFOKNIAN APHIDIDAE 


375 


Ladnms alnifolke Fitch. On tlie under side of tlie leaves of Almis 
rlionthlfolui. 

Cladokius saliciti Harris. The eggs of this species are deposited in 
large ciriantities on the twigs of willow or i3oplar in November 
These hatch before the end of January, the newly-liatclied iarv® 
assembling in masses at certain places to feed on the twigs. The 
leaves of the tree do not develop for two w'eeks after the insect 
hatches. In the fall this insect increases with great rapidity not¬ 
withstanding the heavy toll exacted by an ApMdiiis. 

Chidohiiis rufidtis Davidson. On Populus and SaU.c. 

Clmiiophoms vimhialis Mon ell. I have taken this species in both 
sexes in the fall and as late as late November. It feeds on various 
species of willow. 

Chaitopliorus popuUfolke Fitch. The colonies of this species have 
the largest numbers of individuals just before the leaves of their 
food-plant begin to fall At this time there are two types of apterous 
vmparous females, both green^ but one paler than the other. The 
paler variety gives birth to the small red males, while the darker form 
begets females winged and wingless. The males are winged and are 
of a claret color, quite a little smaller than the alate fern ales, which 
latter are green. i\Iales begin to emerge fully winged from the 
25tii of October on. At this time males and females were about equal 
in numbers and remain so until the leaves drop, when all disappear. 

The alate male. Length, 1.85 mm. Breadth, .85 mm. ANing ex¬ 
pansion, 5. mm. Antennal joints—III, .45 mm.; lA^, .28 nim.; V, 
.22 mm.; A^I, .08 mm,; A^II, .4 mm. Antenna yellow, last three joints 
red. Sensoria on all joints except I, II and A^II. Eyes bright red. 
Head, prothorax, thoracic lobes dusky red. Pale part of the pro- 
thorax fiesh-eolored. Legs yellow, hind femora reddish. Abdomen 
brick-red, with a darker transverse dorsal bar on each segment at¬ 
taining the margin on the two caudal segments. Cornicles yellowish- 
red, expanded at the base, slightly longer than broad at their bases. 
Tail small, globular, gray. Caudal appendage pale, drawn out. 
Wings large, third discoidal obsolete at base. Insertions of wing 
3 ^ellowish. Stigma grajn A'eins reddish-brown. 


COMPAKATIVE MEASUREMENTS OF THE AtATE MALE AND FEMALE 


Length body, 

Male 

Female 

1.45 mm. 

2.2 mm. 

Breadth body, 

.65 mm. 

1.05 mm. 

Antennse, 

1.30 mm. 

1.25 mm. 

Cornicles, 

.075 mm. 

.08 mm. 

Expanse wlags, 

5J mm. 

6.15 mm. 


ChaitophoruS" nigm'OeBth (f). I'took a small black Chaitophorus 
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wliicii lias certain affinities with this species and may be the same. 
Only apterous forms were seen. On Salix. 

CJimtopkorus negundinis Thos. I took this insect in considerable 
abundance on the under side of leaves of Acer negtindo in April 
Both alate and apterous forms were present, but I could not find any 
males so early in the year. On the day on which I fii^st noticed the 
aphid there were a few large yellow wingless forms which were pre¬ 
sumably stem mothers left over. Towards the end of this month I took 
a number of the pale leafy diinorphs. 

FJujllaplm fcigi Linn. One specimen, an apterous female, taken on 
the under side of a copper beach at Palo Alto in April. 

Idiopterus nepJirelepidis Davis. On greenhouse ferns. Probably 
imported from the tropics on ferns. The insect was collected here 
some years ago but is not to be found at the present time. 

Callipienis castanem Buck. On chestnut (Castanea). 

CalUpterus heHlacolens Fitch. On Behda sp. 

Calliptenis caryw Monell. On cultivated walnut. 

CalUpterus ariindicolens Clarke. On bamboo (Arundo). 

CalUpterus iilmifolii Monell On TJhmis americana. 

CalUpterus tilim Linn. On Tilia americana. The stem mothers in 
spring are very pale and immaculate. 

CalUplertis qiiercus Kalt. I am sceptical as to the identity of this 
Calliptenis found at Palo Alto on both the blue oak {Quercus 
douglmii) and on the white odk {Quei'cus lohata). It seems very near 
Kaltenbach's species, having the three pairs of tubercles on the dorsum 
and otherwise resembling it. I cannot satisfactorily compare it to 
any described American species. There are several English oaks near 
the trees infested and on one of these I found a very pale Callipter%s^ 
apparently (7. quercus. Thus it is possible that the insect came on 
the young oaks when they were imported. However, I found this 
same species on the black oak {Q. calif or nica) on the hills around 
San Jose where I found no English oaks although some doubtless 
existed in the valley towns below. 

Aphis aliipes Oestl Pound in April on the tender stalks and in 
curled leaves of the snowberry {SympJwricarpus racemosus), A 
striking insect much preyed upon by Syrphus flies. 

Aphis irassicm 'Linn. Common everywhere but checked, success¬ 
fully at, least in Santa Clara County, by its parasite Diceretus cali- 
fornicm Baker. On cruciferous plants. 

'Aphk nmicis ,Lmn. Taken on the terminal shoots of ivy. An 
extensively parasitized species, ' 

' '-^ApMs^fOredimgims T^oeh, On Medicago denticulaia. 
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Aphis ccanoiM Clarke. On tips of twigs of Ctfiiichlius ciifitaiiis. 

Aphis lufescens Monell. Taken in great quantities on riiilkweeel 
(Asdepias mexkaJta). 

Aphis cratagifoUm Fiteli. Found in the fall in large numbers'on 
the leaves of Cmtctgus oxifcantka planted along the sidewalks in the 
towns of San Jose and Palo Alto. I eould not find any alate' forms 
hut procured a large number of the black, oval, shining ova wlienee 
hatched the first spring brood of larv<u. I kept the twigs in water 
and noticed the first larva emerge on the 7tii of February just as the 
buds were swelling. A week later a dozen larva? had hatched. The 
young are paler than the adults and feed on the opening buds. Alate 
forms appeared in April. 

Aphis nerii Kalt. This insect was taken in Sonoma County on 
oleander. 

Aphis hakeri Cowon (7). A doubtful species on Senecio vulgaris. 

Aphis mali Fabr (?). A species very similar to A, mali on the 
terminal leaves of Lanrus laurustinus, causing them to curl. 

Hxjalopterus arwndinis Fabr. On the plum in great quantities 
in May. 

SipJiocoryne avenm Fabr. Sparingly attacking wheat and oats. 

Siphoconjne saKcis MonelL This is not a common insect but it 
•sometimes oeciirs in large numbers on single trees. 

Siphocoryne xylostei Sclirank. Taken in abundance on the terminal 
leaves of the cultivated honeysuckle {Lonicera sp.) w^here it curls the 
foliage and renders the plant very unsightly. Syrpliid larvie prey 
extensively on it. 

Siphocoryne foenmiU Pass. Taken in November on fennel (Foenh 
ctduni vulgare). Quite generally parasited by a Braconid. 

Siphocoryne conii Davidson. Throughout the year feeding on 
Coniiim ^naaulaiiim. It prefers the flowers and seeds to the leaves. 
Parasitized by an Apliidius. 

DrepJmmsiphum platmioides Schr. This most interesting insect 
occurs in the summer and fall upon the European sycamore {Plaimms 
''Orientalls). I have not been able to locate the eggs during winter^ 
notwithstanding the fact that oviparous females were very common 
in November. The oviparous female is peculiar in having its ovi¬ 
positor'protruding considerably. ■ 

Bhopalosiphum tulipm Thos. On leaves of tulip {Tulipa), 

RMpahsipJmm nympliaew 'Linn. Common on Polygomm sp. 

BltopalosipJmm violm Pergande. A beautiful insect ,wMcli'occurs 
on leaves of cultivated violet, generally on the tinder side. 

Bhopalosiphum lactum Kalt.., At first I thought, this insect was 
§ 
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S, dumiJii Imt closer examiiiation siiowed it to be E, lactucm^ an 
European fonii lately reported from America, (Canadian Entomolo¬ 
gist Yol XXXIII, No. 3, 1901. E. D. Sanderson). Taken sparingly 
on SoncJius oJeracea. 

Ekopalosiphuni lerherklis Kalt. I took the oval, black eggs in 
January on tke stalks of barberry {Berheris vulgaris). At tiiis time 
oviparous females were still producing eggs. Eggs batched from 
January 20 on, producing almost entirely apterous forms. By April 
winged and wingless viviparae were abundant on the under side of 
the leaves. 

Eliopalosipliimi diantJil Sehrank. This species is abundant on sev¬ 
eral plants in Santa Clara County. Among its hosts are Groundsel 
{Seuxvio viilgare), Sonehus oleracea and S. aspcr^ celestial pepper, 
forget-me-not (Cganoglossum) , and Anmnhia. I have hred several 
parasites from R. diantM, among these a minute wingless dipterous 
insect. 



Pig. 29. Rhopalmiphum^ arhuM. Alate female; a, wing; Z?, antenna; c, 
bead; e, cornicle; g, caucla; d, cornicle of yonng; f, cornicle, and canda 
of apterous female (original). 


Bhopalosiphum arhuti sp. nov. Alate male. Length of body, 1.8 
mm. Breadth of body, .48 mm. "Wing expanse, 6.1 mm. Cornicles, 
.50 mm. Anteroue—III, 52 mm.; lY, .40 mm.; Y, ,35 mm.; VI, ,12 
mm.; VII, 1.05 mm. General color reddish-yeUow, newly emerged 
individuals pale green throughout. Antennae on small frontal tuber¬ 
cles, half as long again as the body, dusky except joints I and II and 
base of III, Seventh Joint much the longest, exceeding third and 
fourth together, very fine. Joints III and IV with numerous small 
sensoria, Eyes red. Head, prothorax, thoracic lobes, scutellum pale 
brown. Pale part of prothorax and abdomen yellowish-brown, latter^ 
with sevetal undefined dusky bars on the dorsum and with dusly' 
lateral and 'blotchy.Abdomen broadest just^ anterior;to' the 
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cornicles. Ccjrnieles long, slender, eontraett.^d at l^ase for lialf tlieir 
leiigtli, elavate, diiskr brown, five times the metatarsi in 
extending half tiieir length beyond the tip of the abdomen. Style 
golden yellow, tapering, about as long as the tarsi, pilose. Legs long, 
slender, very dusky except for anterior two-thirds of the femora and 
the coxm, tvMch are pale yellowx Beak just exceeds third coxm. 
Wings hyaline, large. Insertions and sub-eosta pale greenish yellow. 
Stigma short, gray. Veins dark brown, first two discoiclals robust, 
third discoidal obsolete at base. Stigmatie vein curved regularly. 
Second branch of cubitus slightly shorter than the part between the 
forks. 

Pupa. Pale green. Antennce half again as long as body, green 
with black tips to the joints.. Eyes crimson. Style conical. Abdomen 
with reddish areas on the sides. Size 1.3 x .55 iinii. 

Apterous viviparous female. Pale yellowish-green. Head in the 
mature insect with reddish tinge, small.. Antennre slightly longer 
than the body, situated on evident tubercles, pale except articulations 
and last twm joints, wdiich are duskjx Seventh joint almost; as long as 
joints III, lY, and Y together. Eyes bright red. Abdomen very pale, 
oval. Cornicles slightly dusky, elavate, broadest just beyond the 
middle, Cauda pale, short, conical. Legs pale, concolorous with the 
body and eauda, tarsi and tibial apices dusky. Beak with a brown 
tip, reaches third coxin. This species is common throughout the year 
on the under surface of the leaves of the Madrone {Arbutm fimi- 
mesii). It is quite extensively preyed upon by Braconidm. 

Measurements of the apterous female: Length body, 1.55 mm.; breadth 
body, ,68 mm.; cornicles, .45 mm.; antennae III, .35 mm.; lY, .30 mm.; V, .30 
mm.; YI, .10 mm.; YII, .SO mm. 

Alate female: Length of body, 2.0 mm.; breadth of body, .9 mm.; expanse 
of wings, 6.85 mm.; cornicles, .5 mm.; cauda, .2 mm.; antennae III, .5 mm.; 
IV, .45 mm.; V, .42 mm.; VI, .14 mm.; YII, 1.05 mm. 

Alate female. Pale green, with some indefinite dusky markings on 
the abdomen. Plead, prothorax, seutellum. and thoracic lobes brown. 
Eyes red. Antenn® browm, joints III, YI, YII, and distal half of 
IV and V dark olive green, on frontal tubercles. Joint III has about 
20 small sensoria, joint lY about 8 smaller ones. Cornicles brown, 
elavate, broad at the base then narrowing for half their length and 
expanding distad, reaching their widest at apical fourth, then slightly 
narrowing to the apex. Cauda two-fifths the length of cornicles, 
slightly upturned, concolorous with the abdomen with the tip dusky. 
Legs long, light brown; tarsi, distal half of femora, proximal half 
of tibim dark brown. Wings large; stigma gray; veins dark brown, 
thick, the first discoidal with a smoky border, also the second, but the 
border less conspicuous. Beak pale, the tip black, reaching second 
,coxfe. 

Myzm rosar-um Walk. Taken sparingly in the fall on wild rose 
{Mo$a edifomka), 

M^zus persim Sulz.', In the spring on peach, , 
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IJjizug viiicif (liliette. On tlie youngest leaves of periwinkle (Vinca 
-nifijor). 

JlacroslpJninh fulipa Moiiell. On petals and leaves of Tiilipa. 

llacrosiphum. rosw Reaiim. Very abundant on the young leaves 
and buds of cultivated rose. Both the red and green forms are com- 
111011 . I bred Si/rphus ribesil from larvie feeding on this Aphid. 

3Iacrosiphuni calif ondenui Clarke. Found occasionally on the 
ymiiiig twigs of willows (Salix sp.). 

3I(7c}rmp]ium 'pisi Kali Taken on Vicia sp., cultivated bean and 
Urtka koloscriea, 

JlacrosiplriDR soncJicIhi Monell. On Sonckus oleracea. Not nearly 
so common on sow-thistle as Bhopalosiplium. dlanthi. Both insects 
are to be found together on the same plant. 

^lacrosipknyn accrifolii Thos. This beautiful insect occurs on Acer 
daspcarpum. 

3Iavrosip]ium cifnfoln Ashin. Taken at Lindsay, Tulare County, 
in the summer, where it is well held in check by its insect enemies, 
especially by internal parasites. 

3IaerodpJiuni orthocarpi Davidson. Pound among the flowers of ’ 
owl-clover (Orthocarpiis purpurascens) in April. 

A list of species reported from California which have not been taken by me 

SckkoHcnra pinicola Thos.; on Pinus radiata, Berkeley. 

CaUipterus coryli Goetze; on hazlenut, Berkeley. 

Aphis calendulicola Monell; on marigold, Berkeley. 

Aphis gossjjpii Glover; on shephercl’s purse, water-melon, New¬ 
castle, Watsonville. 

Ap)his maidis Fitch: on sorghum and corn, Berkeley, Watsonville. 

Aphis rnori Clarke; on imilberry. 

Aphis alamedensis Clarke; on greengage, Alameda County. 

Aphis (xnotherce OestL; on benotliera hecfiana and Epilobmm^ 
Berkeley. 

Aphis pjersiae-niger Smith; on peach and plum, Placer County. 

Apjhis sorbi Kalt.; on apple. Placer County. 

Pliorodmi scrophularue Thos.; on Scrophularia sp. Berkeley. 

Phorodon humuli Sehrank: on hops and prune in California. 

Chaitophoriis populicola Thos.; on P. trichocarpa, Santa Paula. 

Lachnus calif or nicus Essig: on pines, Clareinont. 

Pemphigus radicola Essig; on roots of Amaranthus retroflcxiis and 
Solamuiu douglasH. From the description of this species I am in¬ 
clined to regard it as synon^mons wdtli Pemphigus betee, Doane, 

Ilacrosiphnm jasmini Clarke; on jasmine, Berkeley. 

IlacrO'siphnoi IgcOpersici Clarke; on tomato, Berkeley. 

3Iacrosiphum valerkiniw Clarke; on valerian, Berkeley. 

Ilacrosiphum rluimni Clarke; on Rhamnus californiciis, Lander. 

Ilcicrosiphmn hgecMridis Clarke; on Baccimris sp., Berkeley. 

Bibliography of Aphididae 

As Sanborn in Ms “Kansas ApMdidee” (University of KanaaR 
Science Bulletin, Vol. Ill, Ko. 8) ias so recently given a very com- 
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plete bibliograpliy of the family, it is iuiiiee'pssaiy to piihlisli siieli a 
list here. The following works. liow«^^ver, may be eiteci as dealiiig 
particularly willi western species: 

" A List of California Apliidichv, "XT. T. Clarice. Can. Em., Vol. 35. 
Host-plant List of North American Anhididie, T. A. Williams. 
Univ. Nebraska Special Bnlletiii No. 1. July, IbOS. 

.Orchard Piant-liee'and Their Eemedi‘^s. Cf F. Gillette and E. P. 
Taylor. Exp. Station of the Colo. Agr. Coll. Bull. 134. Sept., 19«)S. 

A Pew Orchard Plant-iice. C. P. Go.lette and E. P. Tayujr. Colo. 
Exp. Station Bull. 133. 

Chernies of Colorado Conifers. C. P. Gillette. Proceedings of 
the Academy of Natural Sciences of Philad(d]diio. Jan., 1997. 

Biological Studies in Three Species of Apliididie. J. J. Daves. F. 
S. Dept, of Agr., Div. Ent., Technical series Bull. 12, part 8. Feb., 
1909, 

Two new genera and species of Apliididae J. J. Davis. Annals of 
the Ent. Society of America, Yol. II, No. 3. Sept., 1909. 

Studies in Aphididie I & 11. J. J, Davis. Annals of the Ent. 
Society of America, Yol. I, No. 4: and Yol. II. No 1. Dee.. 1908, 
Apliidkhe of Southern California. E. 0. Essig. Poimma Journal 
of Entomology, Yol. 1. Nos. 1 & 4. 

Notes on Apliididie eolleeted around Stanford FiiiTersity. W. M. 
Davioson. Journal of Econ, Ent.. August, 1909. 


Scientific TSfotes 

Eim leaf beetle {GalerueeUa Juteola AMI.). This species was imiisually 
abundant and destructive in the upper Hudson Valley, heiiig very injurious 
from Poughkeepsie north to Cohoes, Stillwater and Greenwich. A record of 
serious injury, accompanied'by numerous specimens, was also received from 
Mr. Frank T. Clark of Tieonderoga, N. Y. This is the northernmost record 
for serious injury fay this beetle in the state of New York. 

Snow-white linden moth {Eiuiomos subsiimdnii.s' Hulm.). This insect has 
continued its depredations of the last two yeai's in the Catskills, though the 
defoliated area is probably not so extensive as in 1909, There has been a 
marked falling off iu the numbers of moths observed at lights in cities and 
village along the Hudson River, if one may accept as safe criteria, local 
newspaper notices supplemented by personal observation. 


B. P. Felt 
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The editors will tiiankfallr receive news items and other matter likely to be of in¬ 
terest to subscribers. Papers will be published, so far as possible, in the order of re¬ 
ception, All extended contributions, at least, should be in the hands of the editor the 
first of - the month preceding publication. Reprints may be obtained at cost. Con¬ 
tributors are requested to supply electrotypes for the larger illustrations so far as pos¬ 
sible, The receipt of all papers will be acknowledged.— Eds. 

The dissemination of information is a most important function of 
the economic entomologist, since his efficiency is dependent in con¬ 
siderable measure upon the general adoption of his recommendations. 
We haTe in this issue a discussion of exhibition methods, with special 
relation to state and county fairs. There is much of value in the 
paper, though methods of service in Ohio may not be equally effective 
in other sections of the country. We believe most heartily in'attract¬ 
ing first and then instructing, if the latter be possible. A well ar¬ 
ranged exhibit collection should appeal to men from various sides. 
It is not sufficient to attract those who recognize their need for in¬ 
formation. We should stimulate the appetite if necessary,'though at- 
tx^active features should not be allowed to dwarf and crowd the more 
instructive and practical portions of the exhibit. Every exhibit 
collection has its strong and its weak points. We believe this paper 
should be follo^red by others, discussing the problem from various as¬ 
pects. The educational value of a well planned exhibit is certainly 
very great. 

The gyspy moth has occupied a prominent place economically in 
America for the past twenty years. Enormous sums have been ex¬ 
pended in attempts to exterminate the insect, and now lai'ge appro¬ 
priations are being used in suppressive work. The experience of re¬ 
cent years has shown that not ail the important factors governing the 
distribution of this insect were known. The paper by Mr. Collins 
establishes the possibility of small birds eating the eggs and drop¬ 
ping them in a viable condition in places remote from human habita¬ 
tion. Several eolonias have been found under such conditions and 
this suggestive paper is of great value in indicating a possible method 
of distribution. It may be that there are other hitherto unrecog¬ 
nized agencies "which play an important part in the dissemination of 
this pest. It is hardly necessary to add that the successful control of 
this as well as all other injurious species depends in large mmsure 
upon exact MologicaTinformation, We cannot know'too much about 
m ins^eet p^est. , ' ■ * ^ ' 
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Obituary 

DR. CYRUS THOMAS 

Dr. Cyrus Tiioinas, state entoiaologist of Illinois from 1S75 to 1S82, 
died at "Wasliington, D. C., June 27, 1910, at tlie age of eigiity-iiTe 
years. His career was of a kind unusual eTen for its time, and now 
no longer possible. Beginning active life as a practising lawyer in 
soiitiiern Illinois, be became in succession a Liitlieran ciergyiiian, an 
assistant on the geological survey of the territories, a normal school 
science teacher, a state entomologist, and an ethnologist in the Ameri¬ 
can Bureau of Ethnology at 'Washington, serving in this latter ca¬ 
pacity for the last twenty-eight years of his long life. 

He was born in Kingsport, in eastern Tennessee, July 27, 1S25. 
After studying law in Tennessee, he removed to Jackson County, Il¬ 
linois, in 1849, was admitted to the bar in 1851, and practised at 
Murphysboro until 1864. He then entered the ministry of the Evan¬ 
gelical Lutheran Church, and preached until 1869, when he was ap¬ 
pointed entomologist and botanist to the Geological Survey of the 
Territories, under Doctor Hayden, serving in that capacit 3 ?' until 1873. 
Prom 1874 to 1876 he was teacher of natural sciences in the Southern 
Illinois State Normal School, then recently" opened. He was ap¬ 
pointed to the office of state entomologist April 13, 1S75, and resigned 
early in 1882, to take effect June 30 of that year. For five years of 
this period he was also a member of the United States Entomological 
Commission, 

He began to publish entomological papers, mostly in the Prairie 
Farmer of Chicago, as early as 1859, when he was still in active prac¬ 
tice as a lawyer, and in the following year he engaged with B. D. 
Walsh in a spirited controversy, running through several numbers of 
that Jouiml, concerning the life history of the army-worm. In the 
fifth volume of the Transactions of the State Agricultural Society, 
printed/in 1864, are three prize essays on entomology by Walsh, 
IieBaros and Thomas, who afterwards became respectively the first, 
second and third state entomologists of Illinois, Doctor Thomas be- 
eame'"Oiie of the leading specialists on the Acrkluke of the United 
Shat^wpiiblishing a monograph of that family in the report of the 
Geolc@feaI Survey of the Territories in 1873. , Later he gave special 
attetttito to the ApMdidcey and his third' report as state entomologist 
is one of the most important descriptive publications on that family 
wMcli;ha,fe"ever yet appeared. ' 

In 'MS' 'economie work in Illinois he was severely handicapped by 
the penurious policy of' the state with X'espeet, to the entomologist 
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office. In all Ills seven years’ service lie received nothing’ from the 
state treasury except Ms salary, and had no facilities for liis work ex¬ 
cept those wliieii lie provided for liimself and at liis own expense. His 
official reports are consequently largely given to systematic articles, 
to resumes of pertinent matter already pubiislied, and to special ar¬ 
ticles based on Ms personal observations and those of liis assistants. 
Precise experimental work, or systematic field operations of any sort, 
were beyond his reach. His principal assistants, Prof. G. li. French, 
Mr. D. AT. Coqnillett, and hliss Emily A. Smith, Avere engaged to en¬ 
able him to share in the work of the United States Entomological 
Commission, appointed in consequence of destructive outbreaks of 
the v^estern locust. 

Among the varied interests to which the versatile and active mind of 
Doctor Thomas ivas devoted in turn the study of ethnology came to 
dominate, and finally led him to abandon entomology and to recoiii- 
nienee his scientific work in a new field at an age Avlien many a man 
AA’OiiId have been thinking of bringing his career to a conclusion. 

Doctor Thomas was twice married, his first Avife being Dorothy 
Adeline Logan, a sister of Gen. John A. Logan, and his second, AUola 
L. Davis of YoungstOAvn, Pa. Mrs. Thomas and three daughters sur- 
Mve him. S. A. F. 

JAMES ALEXANDER WEST 

Mr. James Alexander West, an assistant to the state entomologist of 
Illinois, died of tuberculosis April 17, 1910, at OttaAva, Illinois, in the 
thirty-fourth year of his age. Air. AYest was educated at the Illinois 
AYesIeyan University, receiAung his bachelor’s degree there in 1889 
and Ms master ^s degree in 1904, After a theological course in the 
Northwestern and Boston universities he preached for two years, and 
then returned to scientific Avork in the state entomologist’s office and 
in the University of Illinois, seiwing as entomological assistant and 
chief liorticiiltural inspector, and taking at the same time a graduate 
course in entomology, for Avhich he AAmuld have received his doctor ’s de¬ 
gree at the commencement of 1910 except for the failure of his health 
last September. Air. West wms a painstaking, thorough and accurate 
student of entomology, and a faithful, loyal and unselfish gentleman, 
tie was a dear AATiter, and an unusually acceptable speaker to general 
audiences. He made friends easily, aa^s highly regarded by Ms ento¬ 
mological associates, and was rapidly becoming Avidely and favorably 
knowm throughout his state. Although at the very beginning of Ms 
seientifie career he had already won sufficient recognition and appreci¬ 
ation to bring him last year an appointment as head of the departeent 
'of entomology in' an important state university'and agricalttirM'lel^- 
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perimeiit station, an appointment whieli lie declined in order to eoiii- 
plete Ills graduate eoiii'se. He left several papers on e<'Oiioiiiie sid)- 
jeets in form for publication, including one on the food of the eom- 
iiion mole, now in press as a bulletin of the Illinois State Laboratory 
of Natural History, S. A. F. 


Reviews 

Chermes of Maine Conifers, by Edith Patch, iie. Agrie. Exp. 
Sta. Bui. 173, p. 277-308; Fig. 108-146, on 14 plates, lilareli, 1910. 

Tile present paper in an account more or less popular in its nature of all the 
species of Ghenncs wiiicli have been stud hid b,v the author as attacking con¬ 
iferous trees in Maine. The paper treats of seven species, six of which form 
galls on spruce trees, three being previously described elsewhere as new by 
Miss Patch. One of these, C. pinifolUr Fitch, also occurs on white pine, as 
does the seventli species, C. pinicorticis Pitch. These two species have been 
confused under the name of C. pinicorticis by wTiters for the past forty years. 
C. piiiifoliw was descril^ed by Fitch more than fifty years ago. but several of 
the later writers have regarded it as a synonym of C. pinieortlcis. Recent 
studies by Miss Patch show them to be distinct, and €. plnifoUm Fitch has 
therefore been reinstated by Miss Patch. Chermes (Adeiges) ahieficolens 
Thomas has for several years been regarded as a synonym of O', iihietis Linn., 
and it interests us to learn that it is identical with C, pinlfolim Fitcii, and that 
this species attacks both pine and spruce. 

The reason for crediting the species ahletis to Cholodkovsky instead of 
Lliin®us does not appear to be explained in the paper. 

It is a source of convenience to wmrking entomologists to have several 
species thus treated in a single paper, especially when the literature was 
widely scattered and inaccessible, as has been the case with the geims Cher- 
mes. Miss Patch has apparently done some careful work, and should be con¬ 
gratulated on the results of her studies and observations. It now remains 
for some one to make a more careful and extended investigation of remedies, 
and this is important because at least tvro species, 0. ahletis and C. pint- 
eorticis, are serious pests of cultivated Norwmy spruce and white pine trees. 

It will also be interesting ’ to know how many of the species catalogued 
from Maine are found in other states. 

The drawings and photographs reproduced in the plates are excellent, and 
of great help in sliowing the characteristic appearance of the dilfereiit species 
of Chermes and their galls. W. E. B. ' 

, ' Gypsy and Brown-Tail Moth Suppression, by F. "W. Eane, State 
Forester. St. Forester of Mass. 6tli Ann. Kept., Prt. 2, 1909, p. 65- 
109 . 

Theauthor states that the larger part of the knowm infested area is in most 
cases in a better condition than at the close of the preceding year., The 
,,spraying operations have been on a larger scale than ever, high pressures. 
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long nozzles and a solid stream beiug marked features.. Tlie state forester 
calls attention to tlie advisability of experimental work for the purpose of 
increasing the effielency of spraying operations. A certain amount of money, 
at least, might well be expended for this purpose. An appropria.tioii for 
work against the elm leaf beetle-in conjunction with spraying for the gypsy 
moth is recommended. The financial statement shows that nearly $300,000 
were expended by the state for control work. It is stated that extended 
spraying for a series of years has not resulted in any injuries to vegeta¬ 
tion by the poison. The fungous diseases of both the gypsy and brown-tail 
moths have continued to receive attention. The work with parasites as 
outlined by Doctor Howard and Mr, Fiske shows- that gratifying progress 
has been made. Every economic entomologist will watch this Important 
phase of the work with the greatest interest. 


Parasites of the Gypsy and Brown-Tail Moths Introduced into 
Massachusetts, l\y W. F. Fiske, Agent and Expert, Bureau of Ento¬ 
mology, U. S. Department of Agriculture, pp. 1-56, 1910. 

This is a well written, comprehensive popular bulletin, giving an excel¬ 
lent summary of the work with parasites. The author discusses the nature 
of insect parasitism, the natural control of the gypsy moth, para>site introduc¬ 
tion in theory and practice, the sequence of parasites and the parasites of 
the gypsy moth in both Japan and America. There are summarized accounts 
of some of the more important introduced species, giving valuable biological 
data in regard to each. The author rightfully emphasizes the value of obtain¬ 
ing an adequate sequence of parasites so as to provide enemies of these 
two species in their various stages. Admirable tables are given showing the 
sequence of the various species. There is an excellent discussion of the 
multiplication and distribution of parasites. The practical man is naturally 
much interested in knowing when. these parasites will become of seiwice. 
With all the factors in mind, the author has given us in this publication a 
summarized statement as to the probable dates when various forms will 
become effective. This table shows that this may be expected of two of the 
Introduced species In 1911, four in 1912, one the following year, another the 
next and three in 1916. This investigation with parasites is one of the most 
important phases of the gypsy moth work and should be supported most lib¬ 
erally, since we must ultimately depend in large measure upon some form of 
natural control. 

Spraying for the Codling Moth, Eastern and Western Methods 
Compared (A preliminary report) by W, E. Eumsey, 'W. Va„,Agric. 
Expt. 'Sta. BuL T27:127-140. 

This brief bulletin, printed on good paper and excellently illustrated,, gives 
some very convincing data as to the efficacy of spraying for the codiipg moth. 
There is a comparison between the western method of spraying with one ■appli¬ 
cation of a coarse spray and high pressure, and the 'eastern method of four 
treatments giving a mist spray at medium pressure. The percentages are 
practically' parallel. We, regret, in view of our results obtained last year* 
that the' author ^ was unable to make a comparison between oneiSiid 'more appl'i" 
catlonS' of . a mist.spray at mMlum pressure, since our wO'pk'yery Itt- 
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tie gJiiii with three applications over that obtained with one thorough treat¬ 
ment. This was true also in the case of the coarse sprav at a high pressure. 
The average efficiency of one application, be it coarse or fine, at high or low 
pressure, should be carefully determined for the eastern ITnited States, since 
it is a matter of great practical importance to our fruit growers, especially 
if there is liability of injury when large amounts of arsenic are applied to 
orchard trees. 

The Apple Leaf Hopper, Ernpoasca mail LeB., hj B. L. Webster, 
Iowa Agric. Expt. Sta. BnL 111: 1-32. 

This is an extended, well illustrated account. The author states that the 
most serious injury occurs on young apple trees in the nursery row. The 
characteristic work of this insect is described, followed by a detailed discus¬ 
sion of control measures, the author favoring spraying and dipping. The 
more technical matter, such as the synonomy, a detailed account of the life 
history, follows and is made more complete by an extended bibliography. 
The arrangement of this bulletin should appeal to the practical fruit grower 
and he of equal service to the economic entomologist. 


Ciirrent Notes 

Conducted by the Associate Editor 

■ The following appointments to the Division of Entomology of the De¬ 
partment of Agriculture of Canada have been made: 

Mr. E. C. Treherne, who has been temporarily engaged on the staff of the 
Division of Entomology as inspector of imported nursery stock for the brown- 
tail moth and who worked for some time with Mr. Wilmon Newell at Baton 
Rouge, La., and also Mr. G-. E. Sanders, formerly assistant in entomology 
with Prof. S. A. Forbes, Urbana, Ill., have been appointed for field and in¬ 
spection work. Communications should be addressed to them at the Division 
of Entomology, Central Experimental Farm, Ottawa, Canada. 

Dr. C. Gordon Hewitt, dominion entomologist of Canada, Ottawa, made a 
trip to the States during June and visited the entomological departments of 
the agricultural experiment stations at Geneva, N. Y., Cornell University, 
Ithaca, N. Y,, New Haven, Conn., Kingston, R. I,, Durham, N. H., Orono, Me., 
the state entomologists at Albany, N. Y., and Augusta, Me., and the entomo¬ 
logical department of Bussey Institution, Harvard University, Forest Hills, 
Mass. He also inquired into the work of suppressing the gypsy and bro^wn- 
tai! moths in Connecticut,' Rhode Island, Massachusetts, New Hampshire and 
Maine and spent a week in Boston inspecting the parasitic and field work that 
is being ^ carried on by the United States Bureau of Entomology and the state 
of Massachusetts. 

According' to Bcieme, Mr. Robert Newstead, lecturer in economic ento¬ 
mology and parasitology at the Liverpool School of Tropical Medicine, has 
gone to Malta to investigate' the menace'to health by the sandfly. 
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Mr. J, C. Bridwell, instructor in zo(>logy nml entomology at llie Oregon AgrL 
cultural College, has resigned to accept a similar position in the University 
of California. 

Dr, Leonard Haseinan of Cornell University has been appoiot(Ml instructor 
in entomology at the University of Missouri. 

The fountain erected in memory of Dr. James ineicher, late dominloii 
entomologist of Canada, was unveiled at the Expcrimeiita! Bhanii, Ottawa, 
July 19, at 4.30 p. m. Invitations were extended to subscribers to the fund 
by the Fletcher Memorial Committee of the Ottawa Field Naturalists' Club, 
and short addresses were delivered by the Hon. Sidney A. Fisher, minister 
of agriculture; Dr. C, J. S. Bethuiie, professor of entomology of the Ontario Ag¬ 
ricultural College; Dr. William Saunders, director of the Dominion Experi¬ 
mental Farms, and other awssociates of the late Doctor Fletcher. An appre¬ 
ciative letter was also read from Dr. L. 0. Howard, chief of the Bureau of 
Entomology, Washington, D. C. 

The new $40,000 building of the Florida Agricultural Experiment Station 
is nearing* completion and will be occupied sometime during the latter part 
of the summer. It will provide quarters for all departments of the station. 
The entomological department will be located on the third floor and will 
occupy three rooms and a store room. The general laboratory Is 20x23 
feet, with special laboratory and office adjoining, each 12x15 feet in si:ae; 
store room is x 12 feet. 

The new science building of the University of Florida is also nearly fin¬ 
ished, and will be occupied before the summer ends. Both buildings will be 
dedicated some time next fall. 

Henry Olay Weeks of Baysicle, L. I., a civil engineer who has had charge 
of a number of elaborate drainage projects for mosquito exteninination, died 
recently at the age of fifty-six years. 

Prof.'E, D, Sanderson has resigned as entomologist of the New Hampsiiire 
Agricultural Experiment Station and accepted a position as dean of the 
College of Agriculture in the University of West Virginia. This change 
means a loss to New England, a locality sorely in need of the best eTOnomic 
entomology can offer. Professor Sanderson takes up his new duties at Mor¬ 
gantown September 1. We take this opportunity of extending to him our best 
wishes in liis new field of effort. 


Mailed, August 15, 1910. 
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THE NATURAL CONTROL OF HETEROCAMPA 
GUTTIVITTAi 

By W. F. Fiske and A. F. Burgess, Melrose Highlands^ Mass. 

In tlie April issue of the Journal, page 16, appeared an article by 
Mr. Burgess concerning the abundance of Calosoma frigidum in New 
Hampshire during the previous summer. Data were given showing 
that in areas where the beetle larvae had finished feeding 78 per cent, 
of the pupse of Heterocampa guttivitta had been destroyed, and where 
• the larvae were about one-half grown 54 per cent, of the pupae of this 
moth had been killed at the time of the last examination, August 21-25, 
1909. In view of these facts it seemed desirable to continue the 
observations this summer, in order to determine w’'hether the work of 
this beneficial beetle, or of any parasitic insects, might be bringing 
about the natural control of Heterocampa, Accordingly,it was planned 
to make several trips to the region visited last year in the vicinity of 
North Conway. Mr. Harry S. Smith spent from July 10 to July 13 
in this section making observations and collections on Mount Hear- 
sarge, White Horse Cliff and various other ranges in the vicinity. 
Localities were visited where the trees had been very slightly to 
completely denuded by the caterpillars during the previous year, but 
Mr. Smith was able to find only an occasional larva of Heterocampa 
and very few specimens of Calosoma frigidum. 

An examination of the earth show^ed that a very large percentage 
of the Heterocampa pupae had been eaten by Calosoma^ and that only 
a few moths had emerged in a normal manner. In spite of this, how¬ 
ever, numerous eggs of the moth were found deposited singly on the 
leaves of beech and other trees. Mr. Smith noticed that most of these 

* Occasional contribution from the Gypsy Moth Parasite Laboratory No. VL 
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eggs had apparently hatched, but, on more careful examiiiation he 
found that nearly every one had been attacked by a minute egg 
parasite. In a beech grove on the southern slope of Mount Kearsarge 
a count of 56 eggs of Heterocampa gave the following results: 


Number containing prepupm of parasite.. 35 

Number from which parasites had emerged. ........ 14 

Number from which caterpillars had hatched....... 2 

Number of eggs apparently dead.. 5 


This shows that the percentage of parasitism in this case equaled 
87,5. Only one pupa was found in each parasitized egg, and no larvse 
of the parasites were observed. This was probably due to the fact 
that the observations were made a little too late in the season to secure 
the early stages of the egg parasite. 

Mr. Smith brought specimens to the laboratory at Melrose High¬ 
lands from which were reared a considerable number of egg parasites. 
Examples have been submitted to Mr. C. T. Brues of the Bussey 
Institution of Harvard University, who has identified them as very 
similar, if not identical, with Telenomus gmptx Howard. 

On July 24 Mr. Fiske, accompanied by Mr. Reginald Wooldridge, 
of this laboratory, visited the region near White Horse Cliff where 
observations were made by Mr. Smith about two weeks previous. 
No caterpillars or beetles were found and conditions were much the 
same as those reported by Mr. Smith. Evidence of the work which 
had been done the previous year by Calosoma was very easy to obtain, 
and eggs of Heterocampa which had been parasitized by TeUnomm 
were present on the foliage. Out of eighty eggs examined by Mr. 
Fiske, not one was found from which a parasite had not emerged, or 
in which a dead larva or pupa of a parasite was not present. Not one 
of the eggs had hatched and not a single caterpillar in any stage was 
observed. 

Mr. Wooldridge continued his investigations at North Conway, 
West Ossipee, and Crawford Notch, but found very few Heterocampa 
larvse, and only an occasional beetle. At Mount Cramer, North 
Conway, an examination of 29 eggs showed that 23 had contained 
parasites, and on Mount Kearsarge 29 eggs out of 33 examined in one 
locality, and 14 out of 16 examined in another had been destroyed by 
Telenomus, 

In order to secure any further data that might be obtained a final 
examination of this territory was made by Mr. Burgess and Mr. C* W. 
Collins. The region which was badly infested near White Horse Cliff 
during the previous year was visited August 20. No evidence of the 
feeding of Heterocampa could be noted, but many of4he trees showed 
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injury from the serious defoliation sustained the previous year« 
Examinations of the fallen leaves were made in order to determine the 
percentage of Heterocampa larvse that had been destroyed the previous 
season, as well as to find out the average number of moths that emerged 
siicessfully* Mr. Collins continued the work and visited several 
localities near North Conway, Intervale, and Tam worth where the 
caterpillars had been abundant during the previous year, making 
counts of the pupae found in badly infested areas and in sections 
nearby. The following table gives the summary of the counts made 
by him in the different localities and shows the number of pupse 
destroyed by different natural enemies, as well as the number of moths 
which emerged in a normal manner. Twenty-seven out of 28 eggs 
examined by Mr. Collins were found to have been destroyed by 
Tdenomus. 


WORK OF HETEROCAMPA ENEMIES. 


Areas 

examined. 

1 Square 
feet. 

Locality. 

Pupae D 
byCalosoma 

►estroyed 
by parasites 

Pupae 

dead. 

Moths 

emerged. 

13. 

28 

White Horse Cliff 

62 



2 

10. 

19 

Mount Ivearsarge 
Mount Hurricane 

35 

2 


6 

5 . 

13 

19 



5 

16. 

26 

Mount Surprise 
Tamworth, N. H. 
Tamworth, N. H. 

106 


*2* 

17 

8. 

16 

15 


2 

1 

11. 

19 

75 


7 

3 


120 

312 

2 ■ 

11 

34 


By computing the totals in this table it will be found that 87 per 
cent, of the Heterocampa pupse in the region were destroyed by the 
larvse of frigidum during August, 1909, which is slightly higher than 
the figures secured last summer, and 3.66 per cent, died from the 
attack of parasites or from other causes. The small percentage of 
moths—9.33—which emerged during the spring would undoubtedly 
have caused some injury to the foliage had it not been for the interven¬ 
tion of the tiny egg parasite already mentioned, although it is fair to 
assume that the caterpillars would have been seriously decimated by- 
the swarm of frigidum beetles which must have developed from the 
large number of larv® of the previous year. If we assume that the 
sexes of the moths were evenly divided, it is apparent that on the 
average only one female was developed from 21 pupse of the previous 
.year. This enormous reduction which was caused by the work of 
Calomma is, of course, of great importance, still it must be remembered 
that each Heterocampa female is capable of depositing 500 or more- 
eggs according to observations made by Miss Patch on this insect in 
Maine. It, therefore, is clear that the primary factor in bringing: 
Heterocampa under natural control, aside from the work of Calomma;. 
frigidum was due to the little egg parasite. 
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The obnenT-atioiis made failed to show that Tacdiinid parasites played 
any important part in. eheciking Hcterocampa. A single caterpillar 
was found in 1909 which contained a large numbew of small maggots 
of an unknown spe(?i(^s. This is the only instance' wht're Tachinid 
parasitism was noted. Owing to the can.'ful ('xairiinai.ion of a con¬ 
siderable area of leaves and soil it is incoiiceival)le that tlie puparia of 
parasitic flies could have been overlooked if they had occurred in any 
great abundance. 

Hymenopterous parasites on the immature caterpillars appeared to 
be lacking, or nearly so. None were found directly associated with 
Heterocarnpa, but cocoons of Limmrmm similar to, and perhaps the 
same as the species which has been determined as Limnerkim disio-- 
campee Ashmead, wore found in small numl:)ers on abundantly 
infested trees in 1909. Pmpla pcdalis and Idmeumon sp. were suf¬ 
ficiently abtinclant as parasites on pupse in 1909 to cause considerable 
mortality, but since the pupse wore particularly liable to destruction 
by the larvae of Calosomay the parasites in turn suffered to a great 
extent and their utility was materially reduced. 

The same scarcity of Hcterocampa wliicli obtained in New 
Hampshire this summer was also noted in Maine. During 1909 this 
insect was abundant to a greater or less extent throughout south¬ 
western Maine. Practically all of the towns west of Boothbay, 
Augusta, Winslow, Clinton, Skowhegan and south of Madison, Stark, 
Farmington, and Bethel were infested to a greater or less extent and 
in many sections large areas were completely defoliated. 

On August 13 Mr, Burgess visited a number of towns in the south¬ 
western part of the state, but not a single larva of Heterocampa was 
seen and although diligent inquiry was made of many persons who 
travel to a greater or less extent over the territory which was infested 
the previous year, not a single instance could be found to indicate that 
Heterocampa was at all abundant or that any trec^s had l)een stripped 
by it this sunimer. In company with Capt. E. E. Philbrook and Mr* 
E, M. Sadler a visit was made to Mount Aganienticus, and during 
this trip a region was passed through which had been <ief()liated by 
Heterocampa in the summer of 1909. The trees showed no evidence 
of feeding by this species, although some of the oaks had been eaten 
by other caterpillars. Mr. A. M. G. Soule, one of the gypsy moth 
inspectors of the Maine Department of Agriculture, stated that he 
had seen a few Heterocampa larvse in the region near Mount Agamen- 
ticus this summer, but not in sufficient numbers to do any damage or 
cause defoliation. He reported Calomma frigidum as abundant last 
year and as occurring in larger numbers this summer. 

A question which naturally arises is what has become of the large 
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numbers of beetles which were developed from the unusual abundance 
of larv® in 1909. It is pro])able that in New Hampshire these beetles 
migrated to localities where other food was available and undoubtedly 
many of the native caterpillars which occur every year in greater or 
less numbers were destroyed by them. The investigations at the 
gypsy moth parasite laboratory have shown that beetles of this genus 
are able to survive for a long time without food and that in case the 
food supply is scanty only a small number of eggs are laid. This 
probably indicates what has happened in the Heterocampa regions in 
New Hampshire, so that on account of the relative scarcity of the 
food supply it is probable that the reproduction of this beneficial 
species has been greatly curtailed. Interesting information in this 
respect has been secured from the men engaged in the gypsy moth 
work in Maine. Capt. Phiibrook states that during the summer his 
men continually reported large numbers of Caloso7na frigidum in 
sections infested with the gypsy and brown-tail moths. The species 
had been found in previous years, but only in limited numbers com¬ 
pared with this year and it is apparent that many had migrated from 
the Heterocainpa infested region in search of food. Mr. Soule states 
that on the Chase lot near the foot of Mount Agamenticus about 
three frigidum beetles were found under each burlap while on the 
Fit^igerald lot nearby the species was even more abundant. In several 
instances this beetle has become so abundant in southwestern Maine 
during the past summer as to cause complaint or inquiry by citiizens. 
During June one of the summer residents at Cape Elizabeth, Me. 
sent to the laboratory specimens of this insect and a statement that 
they were found crawling on his grounds, trees and buildings in large 
numbers and were causing some alarm among the residents owing to 
the belief that they might be of a poisonous nature. Early in July a 
letter was received from Miss Harriet S. Gilbert from Proufis Neck, 
Me., together with a specimen of the beetle. In it she states that 

for the past three weeks they have been all over our house, inside 
and out,^^ and asked if they were beneficial or injurious, and if the 
latter what measures should be taken to destroy them. The last two 
instances show that there has been an enormous increase in this 
species in southwestern Maine, and probably a general migration 
from Heterocampa districts to gypsy and brown-tail moth regions, as 
it has been observed that this species is capable of flight, although 
no accurate data are at hand to show the distance to which they may 
be dispersed in this way. 

From the habits and life history of Calosoma frigidum and TelenomuB 
graptce it appears that they are admirably suited as a natural means 
of controlling Heterocampa. What conditions could have brought 
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about the remarkable increase of the latter species during the past 
few years is difficult to conjecture, but there can be no question of the 
effective manner in which they have supplemented each, other's 
work and reduced the numbers of Heterocanipa to a niimniiiin. This 
same principle, namely, the sequence of natural enemies working 
together in harmony on different stages of the host is what is hoped 
may be the final result of the introduction of parasites and natural 
enemies of the gypsy and brown-tail moths which is now being at¬ 
tempted in Massachusetts. 


FUMIGATION BOX MATEEIALS 

By W. E. Hinds, Entomologist to Alahaim Experiment Station 

In connection with investigations relating to fumigation, the 
* writer, assisted by Mr. W. F. Turner, has had occasion to test a variety 
of materials such as are commonly used in fumigation boxes or tents, 
to determine their comparative resistance to the transmission of air. 
The economic entomologist is frequently called upon to recommend 
materials and types of construction for fumigation outfits. This 
paper is offered in the hope that the experiments reported may be 
valuable for their suggestions in this direction. Naturally the material 
with which fumigation treatment is to be made is one of the first factors 
to be considered. 

Our work thus far has been principally with carbon di-sulfid and 
with this substance, the problem of constructing a gas-tight container 
is complicated especially by its chemical properties. One volume of 
carbon di-sulfid liquid is supposed to produce 375 volumes of vapor. 
Naturally therefore, in a closed container, the pressure of gas from the 
evaporating liquid is a considerable factor. In an experiment to 
determine the amount of this pressure, a two-necked Wolff bottle 
was used as the container. In one opening a mercury manometer 
was tightly fitted through a rubber stopper. Through the other neck, 
a small quantity of liquid carbon di-sulfid was introduced and the 
opening then closed tightly with a rubber stopper coated with glycer¬ 
ine. In this tight apparatus, the pressure produced by the evaporation 
of the liquid at a room temperature of 60 degrees F,, amounted in a 
few minutes to more than 2.5 pounds per square inch, or more than 
.15 of an atmosphere. At higher temperatures, the pressure would 
be very much greater than this. In all ordinary fumigation chambers, 
the leakage has been found to be so great that the evaporation of 
liquid carbon di-sulfid produces no increase of pressure even with a 
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water manometer, which is far more sensitive than the mercury 
instrument. 

Furthermore, carbon di-sulfid is one of the best chemical solvents 
known for waxes, varnishes, oils, etc., such as might be commonly 
employed in rendering boxes gas-tight for hydrocyanic gas fumigation. 
Paint, varnish, putty, parafEn, tarred paper, etc., are very soluble in 
carbon di-sulfid liquid or gas and cannot, therefore, be used as finish- 
coats where this material is the fumigant. 

One of our first'objects was to find some material which was insolu¬ 
ble in carbon di-sulfid liquid or vapor. Glycerine proved to be an 
effective sealing agent between ground glass surfaces, as in stop-cocks, 
stoppers, or under bell jars, where the pressure produced by the gas 
would not be sufficient to lift or separate the surfaces. Animal glue 
appears to be entirely insoluble in di-sulfid and, at first thought, it 
appeared that this material might be satisfactory for painting over 
woodwork, sealing joints, cracks, etc., in fumigation boxes. A diffi¬ 
culty soon appeared in the case of glue, however, as external coats are 
likely to crack and peel, thus rendering them practically worthless. 
Water glass is another material which, when dry, appears to be resis¬ 
tant to the di-sulfid vapor. But water glass cracks even worse than 
does glue when applied to wood surfaces. Cracking may be reduced 
to a considerable extent by adding about 10 or 15 per cent, of glycerine 
to the water glass, but even then it is unsatisfactory. 

As a general rule for fumigation tents to be used.with hydrocyanic 
acid gas, about 8 ounce duck is employed. In most cases, this is not 
treated with any filling solution to reduce the porosity of the cloth and 
recent reports of experiments in tent fumigation indicate that leakage 
is so large a factor that fumigation is unreliable if there be any consider¬ 
able wind blowing. Double and triple filled duck can be used and are 
improvements over the ordinary grade. 

For fumigation boxes with either hydrocyanic acid gas or carbon 
di-sulfid, the materials most commonly used are probably matched 
flooring laid double with paper lining between. The pap.er is usually 
well overlapped but the edges not tightly sealed together. In fitting 
doors and movable windows, various grades of felt or of folded cloth 
are commonly employed for the bearing surfaces. 

In our experiments, most of the tests have been made with various 
weights and qualities of duck but other materials have been included 
and some of these have been treated in various ways. Pew people 
have any definite conception of the real difficulty of constructing an 
absolutely air-tight fumigation box. Most woods are decidedly porous 
and especially so if they are cross-grained. In an attempt to construct 
a small air-tight box, in which an aneroid barometer might be placed 
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to give nieasureiiients of pressure when comiected with, various 
experiments, it was found very difficult to secure absolute tightness 
even when the interior was thoroughly coated with glue and- tlie 
exterior likewise covered with paraffin. 

The apparatus used in making the tests here reported was designed 
to give comparative results rather than an absolute measurement of 
the porosity of a given area in the materials tested. The idea involved 
is certainly not new and has, I think, been employed by Dr. ,A. W. 
Morrill and Mr. W. W. Yothers in tests of tent materials in white 
fly investigations in Florida. The accompanying illustrations (Plate 25, 
figures 1 and 2) give a fair idea of the apparatus used. A large aspirator 
bottle was elevated to such a height that a column of water varying 
from 17 to 27 inches in height, could be utilized. Steam valves arranged 
to make air-tight connections through rubber stoppers were fitted to 
both inlet and outlet openings. The outlet pipe opened under water 
to prevent air being drawn back into the apparatus when a partial 
vacuum was produced. This was arranged, however, so as to overflow 
and not affect the uniformity of pressure at the outlet. The samples 
tested were placed in the union coupling at the upper left hand corner 
of the apparatus, where they were clamped between two metal sur¬ 
faces. With the upper valve closed, and the lower valve open, water 
could escape until equilibrium was established. The height of the 
water surface in the bottle was then read upon the scale and the upper 
valve quickly opened. The amount of water which then ran out in a 
given period of time depended entirely upon the amount of air which 
could enter through the material placed in the union. If the material 
were air tight, no water could escape. If the material were very 
porous, water would escape rapidly. In the comparison of materials, 
the percentage of porosity is based upon the ratio of the inlet of air 
through the material under test as compared with the inlet of air 
through the apparatus with no material enclosed. That is, with the 
union joint entirely free and open, the percentage was taken as 100, 
The area of the samples as used was actually .44 of a square inch, but 
this area does not affect the comparison made. 

In the table given below, the materials have been arranged in order 
of the increasing percentage of porosity ranging from those which were 
air tight to those which retarded the inlet of air but very little. 




which samples were placed for test (Original). 
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Most of the samples of duck used were obtained from Hettrick Bros.^ 
Toledoj Ohio. In reference to the samples of brown waterproofed 
ducks, Nos. 1, 2, 3, 8, 16 and 26, it appears that the lighter weights 
are fully as satisfactory in their gas«proof qualities and are less injured 
by severe handling than are the heavy weights. The coating on this 
material was but slightly soluble in liquid di-sulfid and would probably 


COMPARATIVE AIR POROSITY OF FUMIGATION MATERIALS 


Sample 

No. 


Material and Treatment. 


1 

2 

3 

4 

5 

6 

7 

8 
9 


10 

11 


12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 
23' 

24 

25 

26 

27 

28 

29 

30 

31 
82 
38 
3'4 
36 

36 

37 

38 


7 oz, duck, Hettrick Bros., brown w'aterproofed. 

8 oz, duck, “ “ “ “ . 

10 oz. duck, “ “ “ “ . 

Good grade bond letter paper, coated with water glass.. 

Extra heavy ledger paper, untreated... 

Rubberoid roofing paper, two ply...;. 

Light weight bond letter paper. 

7 OZ- waterproofed duck, severely crumpled and rubbed for one minute. 

10 oz. duck, treated with one coat of glue containing some gljmerine and water 

glass.. 

10 oz. duck, with one coat of glue with glycerine only. 

10 oz. duck, with one coat of glue with some glycerine and one-half as much 

water glass... 

Plaster of Paris, sheet 1-10 to 1-12 inch thick, dry.;. 

Plaster of Paris, sheet 1-10 to 1-12 inch thick coated with vaseline. 

10 oz. duck, with one coat of water glass, thinned with glycerine each side. 

10 oz. duck, with two coats water glass, as above on one side... 

8 oz. brown waterproofed duck severely rubbed one minute..... 

20 oz. duck, untreated. 

14 oz, duck, untreated.... 

10 oz, duck, with one coat water glass and no glycerine on one side. 

10 oz. duck, with one coat water glass, thinned with glycerine on one side. 

10 oz. duck, one coat water glass each side.. 

14 oz. paraffined duck .... 

18 oz. duck, untreated... 

16 oz. paraffined duck...... 

16 oz, duck, untreated. 

10 oz, brown waterproofed duck, severely rubbed.. 

Canoe duck, untreated. 

8 oz. army duck ..... 

16 oz. paraffined duck, severely rubbed....^ 

10 oz, duck, untreated ....; 

HeavY gi^ay felt, very spongy (weight 256). 

7 oz.'army duck,... 

Thin cotton cloth, treated with “ Preservo,” (a vraterproofing solution)... 

C^reeU felt, (piano-action felt) somewhat compressed.... 

Soft.gray felt, (weight 285)\.... 

G'ray felt, (weight 181)...... 

Thin fed felt...'.. 

Apparatus entirely open.^. 


Percentage 
of leakage. 


0 

0 

0 

0 

0 

0 

1.8 

4.2 


7.1 

9.5 


12.0 

19.0 

28.6 

33.3 

33.3 
38.0 
40.0 
42.9 

47.8 

62.4 

52.4 

61.9 

67.6 

67.9 
76.2 

76.2 

78.6 
81.0 
81.0 

85.7 

90.5 

95.2 
95.2 

95.2 

96.2 

95.2 
95.2 

100.0 


pro¥e resistant for a long time to the vapor. Paraffined duck samples 
22, 24 and 29, while thoroughly water-proof, contained many com¬ 
paratively large air holes, which place them all high in the percentage 
of leakage. They were in fact even more porous than untreated 
samples pf the same weight. The addition of a small percentage of 
glycerine in solutions of glue rendered the glue much less brittle, less 
iable to cracking and slightly less porous than where glycerine was 
omitted. The difficulty with all glue-coated samples seemed to be 
that small airholes were formed in the coating, even on smooth sur¬ 
faces, which opened when the glue dried and hardened, permitting the 
pass^e of air even in cases where both sides of the cloth were treated. 

It is noticeable that all the samples of felt are among the most 
porous of the materials tested, infiact they have very little resistance 
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to air passage if they are at all soft and springy. It is equally notice¬ 
able that the paper samples transmitted very little^ if any,^ air. 

These results suggest that in the construction of fumigation l)oxeSj 
we should depend for gas-tightness upon heavy paper, with the edges 
and overlappings securely sealed, as by gluing, more than upon the 
quality of lumber, the tightness of the Joints, or even" a finishing coat, 
with any material which we have yet tested for resistance to carbon 
di-sulfid vapor. With hydrocyanic gas, there will be less difficulty 
because of its lack of the solvent power possessed by the carbon di-siilfid. 


APHELINUS DIASPIDIS HOWARD 
By H. J. Quayle 

This chalcid (Aphelinus diaspidis Howard) is by far the commonest 
parasite of the red or orange scale {Chrysomphalus awraniii Mask.) 
in California; in fact, it is the only one of any economic significance. 
It may be found throughout the citrus belt of southern California, 
and, while in some places on trees badly infested with the red scale, it 
may seem rather common, it cannot be counted a very important 
control factor, since the maximum parasitixiation found thus far has 
not exceeded five per cent. 

This insect is commonly spoken of as an internal parasite, yet 
strictly speaking, so far as the scale insect itself is concerned, it is an 
external parasite. That is, while it may be under the scale covering, 
it is not within the body of the scale itself like those of the Soft Brown 
or Hemispherical Scales, or the various parasites that are entirely 
surrounded by the body tissues of their host. 

The egg is yellowish white in color, ovate in form, measuring .16 
mm. long and .96 mm. wide. There is a conspicuous micropyle 
projecting from the narrower end and also attached to this a short 
stalk that is doubled back on itself. The chorion is smooth, with 
spherical granular bodies showing through with transmitted light. 

The larm when full grown appears as a more or less structureless 
top-shaped globule, measuring, when segments are normally extended, 
.75 mm. long and .5 mm. wide. It tapers considerably more toward 
the posterior end, and there is a slight difference between the dorsal 
and ventral surfaces. The distance between the upper and lower 
surfaces is a little less than the width of the body so that there is some 
indication of flatness. The color is glossy white, with the food in tlie 
Rigestive tract showing distinctly yellow, oval in shape and measuring 
about one half the dimensions of the larvse itself. There are M in- 
'distinct segments including the.button at the; tip., The head'end is 
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broadly rounded, contrary to what might be expected, with the first 
segment disc shaped and firmer than the others, with the small mouth 
opening in the center. This mouth opening is about 20 in diameter 
and there are two chitinous spines projecting toward its center in 
front. These spines are 18 in length and 15 wide at the base where 
the muscle attachment occurs. From near the base they suddenly 
narrow into a sharp pointed spine which is chitinous at tip and browm 
in color. These are used for piercing the outer "wall of the scale and 
for holding in place while the fluids are sucked from the body. 

The fupo: is dark yellow in color, with ocelli and eyes reddish brown 
and a similar pigment extending around the anterior margin, and to a 
less extent about the posterior margin, of the head. Length .75 mm,, 
width .375 mm. The adult appendages, enclosed in their sheaths, 
lie close to the body on the ventral side. Always accompanying the 
pupa are from 6 to 10 black or dark brown torpedo like bodies .125 mm. 
long and .055 mm. broad, which are evacuations from the digestive 
tract and are expelled by the larva preliminary to pupation. 

The duration of the egg stage is from 4 to 5 days, of the larval stage 
12 to 16 days and of the pupal stage 8 to 10 days. The adult^, under 
nearly normal conditions, usually died in 4 or 5 days. 

This parasite does not always emerge through an exit hole in the 
scale, but very commonly simply pushes its way out from under the 
scale. The scale covering seems to be loosened from the surface in 
most cases so that this means of emergence is comparatively easy. 
This is further brought about by the movement of the parasite, and 
also because of the fact that the scale covering is always separated 
from the insect and has a chance to loosen before the parasite is mature. 
In case, however, the scale covering is held securely to its resting sur¬ 
face the parasite eats out an irregular, rectangular usually, hole in the 
scale covering just beyond the molted skin, in the case of female scales, 
and at the posterior third in the case of male scales. The parasite 
almost invariably is lying on its back as a pupa. Not infrequently 
two pupie are found under one scale and one case has been observed 
whero there' were three. 

TW egg is deposited under the scale covering, but either on the 
Up|>er or lower side of the insect itself, most commonly on the lower, 
it Is not inserted within the body of the scale insect. Preliminary to 
oviposition a thorough examination is made of the scale by alternately 
tapping with the antennse from the center of the scale to the periphery. 
Upon reaching the edge of the scale a rapid backward movement is 
made at the same time turning slightly around so that the entire 

1 The adult of this insect has been described by Howard in the Aim. Rep. IJ. S. D. A. 
for 1880. ^ ' 
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surface is exfilored by the anteniue hi from five U) ei|2;ht. bac,*kwarcl and 
forward inoveriKMiiB in a remarkably sliort tiin<\ Tliis proccMlure may 
occur with but one scale before i.he oviposit.or is iiis<*rt(Hij and a,gain, 
two dozen or more may W gone ovin* without finding a wujtal)h' scale 
for ovipositioiL But t.he pa-rasite (lo(*s not rely alone* on tin* (uxploration 
with the anteiinay for the* ovi|)osiior may Ix^ inseu'ted many timeS' 
without any eggs !.)eing deposited. Insertion wi’th tlie ovipositor may 
occur with the insewt beneath, in various conditionSj and not infre¬ 
quently it is dead and shriveled up. But exploration lyy tluj ovipositor 
is the final reliance for the placing of the egg. 

A specific case will serve to illustrate the ])ehavior during ovipositioii. 
Parasite inserted ovipositor and laid egg in scale No. 1 occup^dng five- 
minutes. One insertion was made in each of thre<' otlier scales ocanipy- 
ing from 1 to 3 minutes each. No (^ggs dc‘posi1j*d. In scale No. 5 
ovipositor inserted 11 times and remaining in scah^ as follows: 1 min,; 
3-4 min.; 1 min.; 1 3-4 min.; 1 min.; 1 min.; 1 1-4 rnhi.; 1 min.; 
3-4 min.; 1 1-2 min.; 6 3-4 min. Scale lifted and 1)ut one egg 
deposited, this undoubtedly at last insertion. 

Eggs may be deposited under scales of various stages as follows: 
Female between 1st and 2nd'moult and betvR^en 2nd moult and egg 
laying. Male after 1st moult, propupa and pupa. In no c?ase has a 
larva of the parasite been seen with a scale during the moulting period 
or d\iring the egg-laying period. The scale during these periods is 
very different than at other times. The body wmll is hard and glassy, 
while the contents are more fluid and the insect adheres firmly to the 
scale covering. Between the moults the body wmll is flexible, is not so 
distended by the body fluids, and the. scale covering very readily 
separates from the insect itself. This last point accounts for the readi¬ 
ness with which the covering is lifted in many cases to allow the escape 
of the parasite. 

In the June number of this Joxjena,l T)r, HowariP has an interesting 
article on the feeding habits.of certain of tlicse chalcid parasites. 
Observations are recorded upon four species that feed at the puncture 
holes made by the ovipositor. In the case of A. dimpidis only two 
or three times has any indication of this habit been noticed and then 
it was not certain that they either fed at'the puncture hole or'sealed it> 
At any rate, this cannot be counted a common habit with this species, 
for many hundreds of insertions have been observed during; the' past 
three summers. Observations have been made, however, on this 
species feeding on a droplet of honey dew, and also some evidence that 
they feed on plant tissue. They have been observed maiiy times 

j' 1 On the Habit with certain Chalcidoidea of Feeding at the Puncture Holes made 

-'by the Ovipositor.-By L.O. Howard. ■ 
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lying prone upon the fruit itself working the mandibles and going 
through all the movements of feeding. But if the surface tissue was 
actually penetrated it was too small to be observed with a low power 
lens. This habit of feeding on plant tissue is very common -mth the 
Soft Browm Scale (Coccus hes^erichim) parasite (Coccophagus lecanii) 
and here very distinct feeding marks are left in the form of narrow 
strips of the surface tissue gouged out. 

In a considerable number of specimens collected from various places 
during the past three seasons no males have yet been taken. That 
this species may reproduce parthenogenetically there is no doubt, for 
a female just emerging was placed in a glass vial for two or three hours 
and upon being liberated on a scale infested orange there was im¬ 
mediately deposited beneath a scale an egg, wTich later hatched. 


THE ORANGE TORTRIX 
(Tortrix dirana Fernald) 

By H. J, QuaylEj Southern California Laboratory^ Whittier' 

This insect was first described in 1889 by Professor C. H. Fernald^ 
from specimens bred from oranges from southern California by 
Mr. D. W. Coquillett.^ Complaints of it have occurred from time to 
time since, but with the exception of occasional years, it has not 
occurred in sufllcient numbers to attract much attention. According 
to Coquillett, considerable inquiry was made about the insect in 
1894® and also again in 1898.'^ 

During the season of 1909-10 this insect was the cause of no little 
concern in certain sections of the southern California citrus belt. 
It seemed to be most abundant in Los Angeles County from Glendale 
to Pomona, very few being seen further east in the Riverside-Redlands 
district. In some of the packing houses during the early part of the 
shipping season the amount of wormy fruit ran between 5 and 10%. 

Coquillett states that “ ordinarily it lives in a rolled or folded leaf, 
upon which it feeds, but it also has the habit of burrowing into the 
green oranges.’^ This latter habit of burrowing into the fruit really 
seems to be the most common." Very little evidence of rolled or 
folded leaves was noticed in the infested groves and the worms kept 
under observation in the laboratory seemed to attack the fruit in 
preference to the leaves. 

^Enfc. Amer. Vol. V p. 18, 4889. 

32, Biv. Ent., IT. S. B. A., p. 24, 1894. 

® Bull. 18, New Series, Div. Ent. U. S. B. A., p. 99, 1898. 
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This insect appears to attack a wide range of food plants aside 
from tlie orange. Coquillett (Joe. cit.) states that it occurs on apricot^ 
willowj oak (Querem agrifolia), wild walnut, {Juglans californica) and 
golden rod (Solidago. calif ornica). On July 24th specimens of larvae 
were received from Mr. L J. Gondit of San Luis Obispo which were 
attacking green house plants. Moths were reared from these and 
submitted to Dr. L. 0. BLoward at Washington and were identified 
by Mr. August Busck as Tortrix citrana Fernald. Mr. Gondit states 
that they have been infesting various green house plants for several 
years, but have not spread out of doors except to some geraniums 
close by, and to various plants in the lath house. The green house 
plants listed are: “Wandering Jew, rose, seedling Acacias, seedling 
Eucalyptus, Aspamgus sprengeri and A. plumosus, lavender, Jerusa¬ 
lem cherry, Pentas, Cineraria, Lantana, Coix lachryma, Begonia and 
ferns of various species. Pelargoniums were especially subject to 
attack and the larvae seem to work into the tips and branches of 
these plants similar to a borer. Commonly they work in folds of 
leaves tied together by means of silk threads.’^ 

The injury to oranges is due to the burrows made in the fruit and 
usually these go no further than just through the rind. There is 
considerable variation in the character of the burrows, both as regards 
si53e and the depth they go into the fruit. Of course such fruit is 
classed as culls, and the holes are frequently the source of infection 
for decay following blue mold, navel end rot, and wither tip fungus. 
The burrows in the fruit also cause it to drop prematurely, especially 
if the fruit is still small, so that all of the injury chargeable to this 
insect is not accounted for in the packing house alone. 

The eggs are laid on the leaves, either the upper or lower surface, 
but more usually on the lower, and also on the fruit. They are laid 
in masses of from 10 to 35, overlapping one another like shingles. An 
individual egg is cream color, measures about .75 mm in diameter, 
disc shaped, slightly convex on upper surface, and with a distinctly 
marked hexagonal network discernable with hand lens. Two or 
three of these masses may be laid by a single moth so that the total 
number of eggs may vary from 25 or 30 to 70 or 80. At the end of 
six days the two black eye spots of the developing larvae are visible 
and hatching occurs six days later. 

The young larvae are active and wriggle quickly away on being 
disturbed. A considerable amount of web is spun and the portion of 
the orange entered is sometimes covered with a thin network of silk* 
Larvae in the insectary chose to enter the orange on the under side 
where it was resting on the surface. One entered along side a cell 
which bad been attached by paraffin to the fruit. In the field the most 
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usual place of entry is where two oranges are in contact or an orange 
and leaf are in contact. 

The full grown larva is about ]/2 inch long. The color varies from 
greenish white to dark gray, with broken irregular stripes more dis¬ 
tinct in the darker specimens. During the growing period of the 
larva it remains almost continuously within the fruit, but upon 
reaching maturity it wanders about over the cage at night. During 
the day it is always found in its. burrow. This traveling about off the 
fruit is no doubt for the purpose of finding a suitable place for pupa¬ 
tion. In case no favorable location is found it will pupate within its 
burrow, first making a slight irregular cocoon. Pupation within the 
burrow is in fact, very common, though other places may be selected 
if available. The total length of the larval life is from 55 to 60 days 
and the pupal period from 9 to 12 days in midsummer. 

The number of broods in a season is not very w^ell defined and there 
is more or less overlapping. There does appear, how^'ever, to be a 
period in the spring when the moths are abundant, and again in the 
early fall Moths were common in May and the first part of June and 
practically none seen in July and August. Moths appear again in 
September and possibly also again about December. Judging from 
the appearance of the worms and of the moths there is probably 
three generations, or two with a partial third generation. 

Two species of Braconids (species not yet determined) have been 
reared from the larva. As for control measures, spraying with an 
arsenical has been suggested, but the worms would have to become 
more abundant than they have thus far to make this practical. The 
most feasible measure seems to be the picking up and destroying of 
dropped fruit in the field, while the larva is still within its burrow, 
and also the destruction of the wormy culls as they are sorted out in 
the packing house. 

PLANT LOUSE NOTES, FAMILY APHIDIDiE 
(Continued), Plate 26 

By 0. P. Gillette 
ApMdini 

Aphis salicicola Thos., Figs. 1 and 2. Taken at Geneva, Albany, 
Webster and Woods Holl, on willow. I also have specimens from 
Massachusetts taken on willow by Dr. T. H. Morgan. 

The long cylindrical cornicles, the single row of about 7 sensoria 
on third joint of antenna, and the very short second fork of the cubital 
vein seem to be the important distinguishing characters of this species. 
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Aphis sorbi Kalt., Figs. 3, 4 and 5. Taken at Webster^ Amherst^, 
Cliica.gOj Geneva^ Hood River and Portland, Ore., on apple. At 
Geneva and Webster this species was very abundant, rolling the 
leaves in a manner similar to the work of A. pond. Prof. E. P. Taylor 
sent me this species from a few trees near Grand Junction, Colo., in 
1907, which is the only record for this state. 

Ill Bulletin 133 of the Colo. Experiment Station I referred to this 
louse as A. pyri Boyer, and am not now sure but it is Boyer species, 
but a larger number of specimens for comparison have led me to think 
that it is sorbi of Kaltenbach, though the antennse of the apterous 
louse are but slightly shorter than the body, and in the alate form 
they are somewhat longer, and the cornicles of the apterous form are 
very stout and tapering towards the free end as shown in Fig. 5. 

Aphis riparice Oest., (?) Figs. 6 and 7. Very abundant on wild 
grape at Fort Lee, Washington, and Webster, on leaves, tendrils and 
tender neiv growths of the vine. This may be the vitis of Scopoli. 

Aphis asclepiadis Fitch., Figs. 8 and 9. Taken at Chicago, Portland, 
Mich., Geneva, and Webster on Asclepias sp., and at Detroit on dog¬ 
bane, Apocynum. sp. We have taken this species in Colorado at Fort 
Collins. The reference by Cowen in Bull. 31 of this station was an 
error. 

Aphis pomi De G., Figs. 10 and 11. Taken on apple trees at Chi¬ 
cago, Portland, Lansing, Detroit, Albany, Geneva, Webster, New 
York City, Portland, Ore., and Hood River, Ore. This is an abun¬ 
dant species wherever the apple is grown in Colorado. 

Aphis gossyjni Glover, Figs. 12 and 13. In Chicago, abundant on 
Philadelphus coronarius and Carduus arvensis (Canada thistle); in 
Detroit on Pyrus cornaria, a few thrifty colonies, and at Central Park, 
New York City, on Bursa b. pastoris. Abundant on the eastern slope 
in Colorado where melons, cucumbers, squashes and cantaloupes are 
grown, but unknown upon the western slope. 

Aphis spriceella Schouteden, Figs. 14 and 15. What I have taken to 
be this species was a very common louse upon bridal wreath, Spirm 
prunifolia. Taken at Lansing (very abundant), Geneva, Detroit, 
Albany, New York City, Washington, Springfield, Webster, and 
Woods HolL In general appearance resembling closely a small 
A. pomi. Was common one year, 1907, on spirse on the campus of 
the Agricultural College at Fort Collins, but has not been seen in the 
state since. The antenna is hardly distinguishable from pomi except 
in sixie. 

Aphis cardui L., Figs. 16 and 17. Taken on thistle, Carduus sp. 
at Geneva and very abundant about Portland and Hood River, Ore.^ 
and at Kansas City, Mo. 
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Aphis cephalanthi Thos. From button-busli, Cephalanthns oeci^ 
de'ntalis^ at Webster, Mass., Figs. 18 and 19. 

Aphis sambuci L., Figs. 20 and 21. What seems to be the typical 
form of this species was taken by Mr. Bragg at Webster, Mass., on 

Sambums sp» 

Aphis mrasifolii Fitch, Figs. 22 and 23. Taken at Webster and 
Geneva, where it was very abundant on the eastern choke-cherry, 
Pfunus virginiana. This is a very common louse, curling the termi¬ 
nal leaves on limbs and sprouts of Prunus pennsylvanica wherever I 
have found this cherry growing in Colorado to an altitude of 8,000 feet. 

Aphis bakeri Cowen. Taken at Corvallis and Portland, Ore., on 
red clover. We have taken this species from red clover or apple about 
Fort Collins, Denver, Rocky Ford, Canon City, Delta, Paonia, and 
Grand Junction in Colorado. Figs. 24 and 25. 

Aphis brassiccB L. Taken at Corvallis, Ore,, only, on rape. A very 
common species on both east and west slopes in Colorado where it is 
a serious pest on cabbage, cauhflower and rape. Figs. 26 and 27. 

Aphis maidi-radicis Forbes. At Webster, on corn and at Washing¬ 
ton on ox-eye daisy, Chrysanthemum leucanthemum-. About Fort 
Collins this is a fairly common species on corn roots. Have also taken 
it on roots of Helianthus and on rhubarb. Figs. 28 and 29. 

Aphis Tumicis L., Figs. 30 and 31. Taken at Chicago on Rumex 
crispus (yellow dock), Lansing and Detroit on garden beets, Geneva 
and Washington, D. C., on burdock {Lappa officinalis), Corvallis and 
Oregon City on burdock, yellow dock and Lamb^s quarter {Chenopo- 
dium)f and at Seattle on Lamb^s quarter. 

The white spots and dashes upon the abdomen of the pupse, and 
often of the apterous viviparse of this black louse are quite character¬ 
istic and yet there is much danger of its being confused with closely 
allied species. Figures 30 and 31 are from alate lice taken from 
Rumex crispus at Chicago, June 23, 1909, and which agree well in 
structure with examples of this species sent me by Prof. T. D. A, 
Cockerell from Sussex, England, taken upon Dipsacus sp. and others 
labelled A. rumicis from H. F. Wilson, taken at Washington, D. C., 
Nov. 21, 1908, on Rumex sp. 

Aphis atripKcis L. Taken at Portland, Mich., Geneva, New York 
City, Washington, and Corvallis and Hood River, Ore. This is a very 
abundant species generally distributed in Colorado upon both sides 
of the mountains and up to fully 7,000 feet altitude. This species was 
described by Mr, Cowen, in Bull. 31 of the Colorado Experiment 
Station as A, chenopodiL Figs. 32, 33 and 34 are from examples taken 
at Fort Collins, on Chenopodium, June 12,1909. 

Aphis cornifolice Fh., Figs. 36, 36, 37, and 38. Taken at Portland, 
2 
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Ore.y August 20, 1909, on Cornus sp. The fall migrants were just 
beginning to form colonies on the leaves. This is an abundant species 
in Colorado, the eggs being deposited on twigs of Cornus sto- 
lonifora in the fall by apterous females that are the young of the 
migrants. In the spring the migrants leave the dog-wood and go to 
Helianthus for the summer. We have many times observed this habit 
in Colorado, and Mr. L. C. Bragg has artificially colonized this species 
both ways between these plants. 

The figures are from fall migrants, taken at Fort Collins, CoL, on 
Cornus stolonifera, Sept. 29, 1909. We have also taken this louse on 
Iva xanthifolia and in large numbers upon Rihes aurem. The male 
antenna is peculiar in having several sensoria upon all the joints beyond 
the second. 

A. gillettei Cowen is a synonym of this species, but helianthi Monell 
seems probably to be a distinct species Judging from an examination of 
balsam material sent me by Mr. Monell, and taken at St. Louis, Mo., 
July 7, 1910. MonelFs specimens are somewhat smaller and have 
relatively shorter antennse and cornicles, and the alate viviparse lack 
the blackish patches at the base of each cornicle. The two forms, if 
distinct, are very closely allied. I find no difference in number or dis¬ 
tribution of the sensoria. 

Plate 26. Aphididce. Unless otherwise marked, ail figures are multiplied 70 times, 
and are from alate viviparous females. 1 and 2, Aphis salicicola] 3, 4, and 5, A. sorhi; 
6 and 7, AMparim (^); 8 and 9, Aphis asclepiadis; 10 and 11, A. pomi; 12 and 13, A. 
gossypii; 14 and IB, A. spirceella; 16 and 17, A. cardui; 18 and 19, A. cepkalanthi; 
20 and 21, A. sambuci; 22 and 23, A. cerasifolii; 24 and 25, A. hakeri; 26 and 27, 
(two views), A. hrassicm; 28 and 29, A. maidi-radids) 30 and 31, A. rumiais] 32, 33 
and 34 (two views), A. atriplicis; 35, 36, 37 (male), 38 (male), of A. cornifolive, — 
Miriam A. Palmer, Delineator. 

A LIST OF THE APHIDIDiE OF ILLINOIS, WITH NOTES 
ON SOME OF THE SPECIES 

By John J. Davis, Office of the State Entomologist^ Urhana, Illinois 

In this catalogue of the Aphididse of North America (1901), Professor 
W* D. Hunter lists 98 species as having been recorded from Illi¬ 
nois. Since then, from records in literature and personal collections, 
the list has been increased to 170 species. Many more have been 
collected by us which we are at present unable to identify, either 
because of too little material or the apparent confusion of certain 
groups, which will require larger numbers of collections to work out 
satisfactorily. Following each species are one or more references 
to the most comprehensive descriptions of the various forms in Amer- 
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lean iiteraturcj together with brief notes on the economic importaiicej 
if ail}", and the first record of its occurrence in Illinois. An asterisk 
before the species indicates that it is here recorded from Illinois for 
the first time^ those having Illinois as the type locality are referred to 
by a “ I before the name, and those doubtfully occurring in Illinois, 
having only been reported by Hunter’s compiled list.h so far as I 
have been able to find, are noted by a d ” before the name. 

^Tycliea brevicornis Hart: 18th Rept. St. Ent. Ill. (1894), p, 97, 
1 fig. Not uncommon in Central Illinois on the roots of grass, Euphor- 
Uaj and corn, but of very little economic importance. First reported 
by Forbes. 

^Trarna erigeronensis Thos.: Hart, loc. cit.^ p. 93, 1 fig. Common 
at Urbana, Ill,, on dandelion roots, invariably attended by the ant, 
Lasius flavus. Also common on roots of Erigeron canadense and corn. 
First reported by Thomas. 

^Forda occidentalis Hart: loc, cit. p. 95, 1 fig. Common on grass 
and corn roots and occasionally injurious. First reported by Forbes. 

^Rhizohim eleusinis Thos.: List of Aphid. U. -S., Bull. 2, Ill. St. 
Lab. Nat. Hist. (1878), p. 15. I have never taken this species, which 
Thomas described from specimens collected on roots of Eleusim 
indica at Carbondale, Ill. 

^ R, lactuccB Fitch: 14th Rept. Ins. N. Y. (1872), p, 360. Thomas 
quotes Fitch, and there is no mention of its occurrence in Illinois. 

^ R, pom Thos.: 8th Rept. St. Ent. Ill. (1879), p. 166. Mr. C. A. 
Hart considers this as probably a Dactylopius, First reported by 
Thomas, which is the only record of its collection, so far as I am able 
to learn. 

* R. spicatus Hart: 18th Rept. St. Ent. III. (1894), p. 104, 1 fig. 
A rare species occurring on roots of grass, Panicim, and corn. First 
reported by Forbes. 

Phylloxera carymeauKs Fitch: Pergande, N. A. Phylloxerinse, VoL 
9, Davenport Acad. Sci. (1904), p. 244, 2 figs. This is the commonest 
species of Phylloxera attacking hickory in Illinois, but like the other 
species of this genus it rarely becomes sufficiently abundant to require 
artificial means of control. First reported by Shinier. 

P. carym-fallax Riley: Pergande, loc, ait, p. 214, 6 figs. First re¬ 
ported by Pergande. 

P. carymfoUm Fitch: Pergande, loc, ait, p. 194, 2 figs. I have 
taken this hickory gall-maker on several occasions in Northern Illinois. 
My collection of winged females have been made throughout the 
month of June. First reported by Pergande. 

* Tte Apiudidse of North America, by W. D. Hunter. Bull. la. Agr. Exper. Sia.|f 
No, 60, Sept. 1901/ 
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^ P. canjm-glohidi Walsh: Pergande, loc, cit, p. 222. (Quotes the 
scattered description of Walsh and Shimer.) I found this species on 
hickory at Lake Forest, Ill., June 29, 1909, the galls at that time 
containing large numbers of the winged individuals. After an initial 
determination by the writer, specimens were sent to Mr. Theo. Per- 
gande who, in a letter of April 4, 1910, said, '' The real PhylL carym- 
glohuli Walsh I had never seen before, though I think you may be 
riglit.^^ First reported by Walsh. 

^ P. carym-gtmmosa Riley: 7th Rept. St.“Ent. Mo. (1875), p. 118; 
Pergande, loc. cit. p. 238, 3 figs. I find no record of its occurrence in 
Illinois. 

^ ^ F. carym-semen Walsh: Pergande, loc. cit. p. 211, 2 figs. I do 
not know this species. First reported by Shimer. 

^ F, carycB-septem Shimer: Pergande, loc. cit. p. 190, 7 figs. I am 
unacquainted with this hickory gall-maker. First reported by Shimer. 

^ F. carymvence Fitch: Pergande, loc. cit. p. 239, 10 figs. I find no 
record of its occurrence in Illinois, other than that in Hunter^s Cat¬ 
alogue, 

^ F. conica Shimer: Pergande loc. cit. p. 225, 7 figs. First reported 
by Shimer. 

^ F. depressa Shimer: Trans. Amer. Ent. Soc., Vol. 2, p. 389 (Per¬ 
gande loc. cit. p. 208, quotes Shimer). First reported by Shimer. 

^ F. foveata Shimer {=foveatum Shimer). Trans. Amer. Ent, Soc., 
Vol. 2, p. 393 (Pergande, loc. ait. p, 209, quotes Shimer). First re¬ 
ported by Shimer. 

^ F. ghbosum Shimer: Pergande, loc. cit. p. 236, 4 figs. Quotes and 
discusses Shimer^s confused descriptions. First reported by Shimer. 

^ F. minimum Shimer: Trans. Amer. Ent. Soc., Vol. 2, p. 391 
(Pergande, loc. cit p. 210, quotes Shimer). First reported by Shimer. 

F. rileyi (Licht. MS.) Riley: Pergande, loc. cit p, 261, 4 figs. 
I find no record of this species having been taken in Illinois other than 
that in Hunter^s Catalogue. 

'* P. salicola Perg,: loc. cit p. 267, 8 figs. This species is very 
common in some of the Chicago parks. It occurs in the crevices of the 
trunk and larger branches of the willow, appearing as small white 
flocculent masses, and when abundant, as it sometimes is, gives the 
willow trunks an unsightly appearance. 

^ F. suhelUptica Shimer: Pergande, loc. cit p. 239, 10 figs. Quotes 
Shimer in full. First reported by Shimer. 

F. vitifolim Fitch {—vastatrix Planch.): Riley, 6th Rept. St. Ent. 


^ Although Walsh does not give any definite locality, he very probably collected 
liin Illinois. 
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Mo« (1872),, p. 30j figs. Common but of little economic importance in 
Illinois. First reported by Walsh. 

Chernies pinifolice Fitch: Patch, Bull. Maine Agr, Expt. Sta. 
No, 173 (1910), p. 277, 9 figs. Thomas named this species abieti- 
coleus^ quoting the brief and unsatisfactory description of the gall as 
given by Packard and reproduced Packaixhs figure. Packard found 
the species in Maine and there is no reason to believe that Thomas 
found it in Illinois, as Hunter has supposed in his catalogue. 

C. pinicorticis Fitch: Storment, 20th Rept. St. Ent. Ill. (1897), 
Appendix, pp. III-XXVI, figs. First reported by Walsh. 

^ Geoica squamosa Hart: 18th Rept. St. Ent. Ill. (1894), p. 98, 
5 figs. Common on grass roots and occasionally on corn roots, but 
never, to my knowledge, in sufficient numbers to be injurious. First 
reported by Forbes. 

* Hamamelistes spinosus Shimer: Pergande, Tech. Bull. Div. Ent., 
U. S. Dept. Agr., No. 9, p. 25, 12 figs. I have found this species very 
common on cultivated witch-hazel at Chicago, and wild witch-hazel 
growing in a timber at Kankakee. Of little economic importance. 
First reported by Shimer. 

^ Pemphigus aceris Monk: Can. Ent., Vol. XIV (1882), p. 16. First 
reported by Monell. 

^ P. betce Doane; Bull. 42, Wash. Agr. Expt. Sta. (1900), p. 3, 
1 fig. Last September (1909) I collected wingless individuals of what 
I then determined as Tychea brevicornis Hart on the roots of Bidens 
vulgata at Oak Park, Ill. At that time only wingless forms were 
found. Later in the fall (Oct. 9), winged specimens were found on the 
roots of the same group of plants, a species I have determined as F. 
betrn after comparison with specimens received from Professor Gillette. 
The observations, although scanty, would seem to indicate the possi¬ 
ble synonymy of the two species. 

^ P. corrugatans Sirr. (?): la. Acad, Sci., f. 1893, Voh I, pt. IV 
(1894), p. 129. What I have been calling Pemphigus pyri? was 
found at Le Roy, III., July 7, 1907, corrugating the leaves of Cratmgm 
sp. , The pseudo galls and winged viviparous females agree fairly 
well with the description given by Sirrine for P. corrugatans^ excepting 
the relative lengths of the antennal segments IV and V. In my Le Roy 
specimens segment IV is invariably slightly longer than V, while in the 
description of corrugatans, Sirrine gives Segment IV, .13 mm. and V, 
.17 mm. long, 

^ P.formicariusWsihh: Proc. Ent. Soc. Phila./Vol I (1862), p* 308. 
This is an unknown species, it not having been reported since Walsh^s 
original description. First reported by Walsh from Rock Island, III 

^ P. formicetoTum Walsh: he. at p. 308. Nothing known of this 
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species excepting Walsh's original observations. First reported by 
Walsh from Rock Island^ III 

* P^fraxinijolii Riley: Bull. U. S. GeoL Surv., VoL 5 (1897), p. 17« 
Very common on green ash throughout the state, and one of the impor¬ 
tant pests of that tree. Further than the direct injury, the pseudo¬ 
galls (curled leaves) of the insect gives the tree a very unsightly 
appearance. Specimens of this species were sent to Dr. G. Del Guercio 
who reported it distinct from the European ash Pemphigus^ P. nidi- 
ficus L5w. He has published an account of the differences in the two 
species in “ Rivista di Patologia Vegetale," Anno IV, No. 4, The 
only additional contribution to the life history that w’-e have to make 
is. that the oviparous females are produced in the fall and are to be 
found in the crevices of the bark on the ash-tree trunk. These females 
produce but one egg each as do other Pemphigians. 

P. populicanlis Fitch: Jackson, Columbus Hort, Soc., Voh 22 
(1908?), p. 191. This poplar gall-maker is common at Urbana, but 
I have failed to find it in Northern Illinois. First reported by Walsh. 

* P. popuU-transversus Riley: Bull. TJ. S. Geol. Surv,, VoL 5 (1879), 
p, 14, 1 fig. Common throughout the state on the cottonwood. 

^ P, Walsh: Proc. Ent. Soc. Phila., VoL I (1862), p. 306. 

This is one of the unknown species. The original collection of the 
species by Walsh at Rock Island, Ill., appears to be the only record of 
its capture, 

P, rhois Fitch: Jackson, Columbus Hort. Soc., VoL 22 (1908)^ 
p. 202. First reported by Walsh, 

* P. rubi Thos.: 8th Rept, St. Ent. Ill. (1880), p. 147. There is 
no reference to the collection of this species since the original descrip¬ 
tion. First reported by Thomas. 

^ P. tessellaim Fitch: Jackson, Columbus Hort. Soc., VoL 22 
(1908?), p. 183; Patch, Ent. News, Vol. XIX (1908), p. 484, 1 pL 
This species is injuriously abundant on the alders in the Chicago 
parks. I follow Miss Patch in considering P. acerifoUi Riley a syn¬ 
onym, It has never been recorded from Illinois, except in Hunter’s 
Catalogue and by Jackson, who seems to have followed Hunter. 

* P. ulmi-fusus Walsh and Riley; Amer. Ent. VoL I (1869), p. 109, 
A rare species which I have taken on elm at Leroy and Urbana, in the 
central part of the state. First reported by Walsh and Riley. 

^ Mordwilkoja vagabunda Walsh {mtlundi (Ckll.): Oestlund, Bulk 
Geol. and Nat. Hist. Surv. Minn., No. 4 (1887), p. 22. A common 
poplar gall-maker in Northern Illinois, especially abundant in the vicin¬ 
ity of Chicago, Often the street trees are so covered with these galls as 
to make them quite unsightly in winter. I have never taken this 
species south of' Kankakee, Ill, First reported by Walsh, , 
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*Colopha ulmicola Fitch: (eragrostidis Mid€ll)Riley^ Bull U« S. 
Geol. and Geog. Surv.y Vol. 5, No. 1, (1879), p. 9; Patch, Bull* Me« 
Agr, Expt. Sta. No. 181 (1910), p. 196, 11 figs. A vexy exmimoii 
species. The galls are often so abundant on elms as to give the trees 
an unsightly appeaxance. As Miss Patch lias recently pointed out, 
C. eragrostidis MiddL is doubtless a synonym of C. ulmicola Fitch. 

* Schizoneura a7nericana Riley: Ball. U. S. GeoL and Geog. Surv« 
VoL V, No, 1 (1879), p, 4, figs. A-common pseudo-galhmaker on elm 
and not infrequently injuriously abundant. 

^S. carycB Fitch: 3rd Rept. Ins. N. Y. (1856), p. 443. This species 
is unknown to the writer. First reported by Fitch. 

S, comi Fabr.: Oestlund, Bull. Geol. and Nat. Hist. Surv. Minn., 
No. 4 (1887), p. 28. This is a common species on Camus sanguinea 
et spp. throughout the state. First reported by Walsh under the 
name cornicola Walsh. 

S. cratcegi OestL: Bull. Geol. and Nat. Hist. Surv. Minn., No. 4 
(1887), p. 27. A serious pest of the hawthorns used in ornamental 
plantings in Chicago, being especially common on Cratwgus crus-gallL 
First reported by the writer. 


ON CRATJEGUS, SEPT.. 1909. DUNNING, ILL. 


Antennal 

segment 


Measurements in mm. 


Ill. 

0.4075 

0.4075 

0.3993 

0.4075 

0.4076 

0.4156 

0.4156 

0.4075 

IV ... 

0.1222 

0.1141 

0.1141 

0.1222 

0.1222 

0.1141 

0.1222 

0.1141 

V. 

0.1385 

0.1304 1 

0.1304 

0.1385 

0.1385 

0.1385 

0.1385 

0.1304 

VI. 

0.1141 

0.1141 

0.1141 

0.1141 

0.1141 

0.1141 

0.1141 

0.1141 


S. lanigera Hans.: Gillette, Jour. Econ. Ent., VoL I (1908), 
p. 306, colored and other figs, A common and destructive apple pest 
throughout the state. First reported by Thomas. Antennal measure¬ 
ments given below for comparison with S* cratcegi. 


ON APPLE IN GREENHOUSE. URBANA, ILL., 18 NOV., 1907. 
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S. panicola Thos.: Hart 18th. Rept. St. Ent. IlL (1894)^ 
p. 90^ 2 figs. Common on roots of Panicum and occasionally 
on com roots^ but of little or no economic importance. It has still 
to be proven that this is identical with S. cornu First' reported by 
Forbes. 

querci Fitch: 5th Rept. Insects N. Y. (1859), p. 804. This 
species has not been recorded from Illinois since the first record by 
Fitch. I have taken a species on oak leaves several times in Northern 
Illinois, which is, I believe, the species referred to by Oestlund and 
Cowen as Fitches querci. Hovrever my oak aphid, which is found in 
colonies beneath a rather dense cottony secretion, is a Phyllaphis^ 
apparently undescribed, and will be described fully in another paper. 
First reported by Fitch. 

^ 1 S. rileyi Thos. (ulmi Riley): Riley, 1st Rept. St. Ent. Mo. (1869)^ 
p. 123. A serious pest of the elm throughout the state. First reported 
by Riley. 

^ Mindarus aMetinus Koch {—pmicola Thos.): 8th Rept. St. Ent. 
IlL (1880), p. 137; Patch, Bull. 182, Me. Agr. Expt. Sta. (1910), p. 242, 

7 figs. This species has never been taken in Illinois since the original 
description. First reported by Thomas. 

^ Phyllaphu fagi Linn.: Thomas, 8th Rept. St. Ent. Ill. (1880), 
pp. 120, 140; Weed, Trans, Amer. Ent. Soc., VoL 20, p. 303, 3 figs. (?) 
Other than in Hunter^s Catalogue, this species has not been reported 
from Illinois, 

Longistigma caryoe Harr.(??): Sanborn, Kans. Uni. Sci. Bull., 
VoL 3 (1904), p. 30, figs. (L. longistigma). What has been here¬ 
tofore known as L, longistigma on linden and L. platanicola on sycamore, 
are common throughout the state, the winged males and wingless 
oviparous females making their appearance during October in North¬ 
ern Illinois, the large eggs being deposited in the crevices of the bark 
as well as on the smaller branches. First reported by Fitch (?). 

^Lachnus abietis Fitch: Cat. Homopt. N. Y. (1851), p. 67. There 
is no record of the occurrence of this Lachnus in Illinois other than 
in Hunter^s Catalogue. 

dentatus Le B.: 3rd Rept. (2nd of Le Baron), St. Ent, IlL 
(1872), p. 138, figs.; Weed, Bull. Ohio Agr. Expt. Sta., Tech. Ser., VoL 
1, No. 2 (1890), p. 117, figs. A common species in Northern Illinois, 
becoming very abundant in the fall, and on ornamental willows it is a 
considerable nuisance. First reported by Le Baron (?) . 

quercifolim Fitch: Cat. Homopt. N. Y., p. 67, 185L This 

^ Chicago, IlL and Sfc. Louis, Mo., type localities. 

^ Although not definitely stated, Le Baron probably described this species from 
Illinois specimens- 
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species appears to be lost and it is doubtful if the species collected by 
Thomas in Illinois is the same as that described by Fitch in New 
York. 

strobi Fitch: 1st Rept. Ins. N. Y. (1855), p. 256; Weed, Bull 
Agr, Expt. Sta. Ohio, Tech. Ser., Vol. 1, No. 2 (1890), p. 116, figs. 
This species has never been reported from Illinois except in Hiuiter^s 
Catalogue. 

^Sipha flam Forbes: Davis, Tech. Ser, Bur. Ent., U. S. Dept. Agr., 
No. 12, Pt. VIII (1909), p. 156. Common in Central Illinois on 
various grasses, corn, wheat, sorghum, and broom corn. On the 
latter two it often becomes destructive. First reported by Forbes. 

^Brachycolus iritici Gillette Mss. I found this species common on 
grass at Aurora, Illinois, Sept. 24, 1908. Specimens were sent to 
Prof. C, P. Gillette, who replied that he had recently taken the species 
and had described it in manuscript under the above name. 

^Melanoxantheriwn smithim Monk: Bull. U. S. GeoL and Geog. 
Surv. No. 5 (1879), p. 32; Weed, Psyche, Vol. V (1889), p. 132. A 
species which often becomes excessively abundant on the branches 
of willow in the fall. In parks and other much frequented places 
these insects are a serious nuisance because of the blood-red stain 
caused when the soft-bodied aphids are crushed, this stain discoloring 
and ruining the clothing. First reported by Monell. 

Chaitophorus aceris Linn.: Common on hard and Norway maples 
in Northern Illinois and apparently becoming more common every 
year. Although not a serious pest at present, it is likely to become 
one wdthin a few years. It is found on the maples throughout the year, 
the sexual forms (winged male and wingless oviparous female) occurring 
in September and October. The dimorphs were not observed, which, 
however, may be accounted for by the fact that I was not able to 
make continuous observations the past year (1909). After comparing 
with sketches of the abdominal markings, as well as a specimen of 
each of the winged and wingless viviparous females of Ch* aceris^ 
received from Doctor Del Guercio of Italy, I am inclined to consider 
our species distinct from the European aceris, but further study is 
necessary4 First reported by Gillette. 

^ Ck candicans Thos.: Mentioned by Thomas but never described, 
hence nomina nuda, , . 

^Ck negundinis Thos. : Oestlund, Bull. GeoL and Nat. Hist, Surv. 

1 In going over the species of Chaitophorus, with a view of monographing the 
genns, the writer has found many difficulties, necessitating studies continued through¬ 
out the year to determine the constancy of the color patterns and measiiren^onts. 
This is especially true of the poplar Chaitophorus of which we likely have seyeral 
undescrifoed species. .'''A'''",' 
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Minn., No. 4 (1887), p. 37; Weed, Insect Life, VoL 3 (1891), p. 287, 
figs.; Davis, Ent. News, VoL 21 (1910), p. 14, -figs. Common 
throughout the state and a pest of considerable importance on box 
elder. First reported by Thomas. 

poptdicola Thos.: Sanborn, Kans. Uni. Sci. Bull., Vol. 3 
(1904), p. 36, figs. One of our most common species of Chaitophorus 
in Illinois, occurring throughout the state. The several forms (winged 
male with wings marked as are those of the viviparous female, and 
oviparous female) are to be found on poplar twigs and leaves in Sep¬ 
tember. First reported by Thomas. 

querdcola Monk: Bull. U. S. Geol. and Geog. Surv., No. 5 
(1879), p. 32; Oestlund, 14th Ann. Rept. Geol. and Nat. Hist. Surv. 
Minn. (1886), p. 49, {spinosus). 1 took the oviparous forms of this 
species on the under surfaces of the leaves of post oak (Quercus obtusi’* 
loha) at Kankakee, III, Oct. 13, 1908, and have received winged and 
wingless viviparous forms from Mr. WL P. Flint, who collected them 
on white oak (Q, alba), at Heyworth, Ill., April 10, 1908, The spec¬ 
imens agree in every particular with the descriptions of Callipierus 
querdfolii Thos. and Chait spinosus OestL, both of which species I 
consider synonyms of MonelFs querdcola. First reported by Monell. 

Winged viviparous female. —The following notes are offered to sup¬ 
plement MonelFs description.^ Antennae with 5-8 sensoria in a row 
on III; from the alcoholic specimens the coloration appears as follows: 
I, II, and III, dusky excepting a small pale area a little beyond the 
center of III. IV and V, pale except the dusky tips, and VI entirely 
dusky except basal half of base VI. ^ Abdomen with a row of dusky 
tubercular areas bearing spines on the dorsum, these being most con- 
:spicuous at the anterior end; a similar row on each side. Plate 27, 
figures 1 and 2, 

Wingless viviparous female. —The descriptions given by Monell ^ 
and Oestlund ^ are quite characteristic for the species. 

The excellent description of the wingless oviparous female given by 
Oestlund ^ agrees exceedingly well with my notes and specimens. 

* CL viminalis Monk: Bulk U, S. Geol. and Geog. Surv,, No. 5 
(1879), p. 31; Weed, Psyche, Vok 5 (1889), p. 133. Common in all 
parts of the state on willow. It varies greatly in color,—from a light 

1 Notes on the Aphididse of the United States, etc. Bulk U. S. Geol. and Geog. 
Bury., Vok V,, No, 1, p. 32, 1879. 

2 Lac. a^* 

® Synopsis of the AphJdidse of Minn. Bulk 4, Geol and Nat. Hist* Surv. Minn., 
.p.38,1887. 

* List of the Aphididss of Minn,, etc. 14th Ann. Rapt. GeoL and Nat. Hist. Surv. 
Minn., p. 50,1886. , 
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brown to almost blackj indeed not only the color but the lengths of 
the antennal segments and numbers of antennal seiisoria vary so 
iiauch that I have been unable to distinguish between this species and 
OestluiicFs Ch. nigrm. 

Callipterus (Pterocallis^) aim Fabr.: This species is rather coin- 
moii on the lower surface of the leaves of alders in the Chicago parks, 
and when abundant, as it often is, the upper surfaces of the lower 
leaves become heavily coated with the honey dew. I believe this 
species has not before been recorded as occurring in the United States. 
According to the table of American species of CalUpterus given by 
Mr. J. T. Monell,^ abii comes nearest to C. hyalinus Monk, from 
which it may be distinguished by the blackish wing veins, the black 
tipped cornicles, filament of antennal segment VI shorter than base, 
etc. Inasmuch as there is no description of this species in American 
literature, I describe in full the viviparous and sexual forms. 

IFmg/ed viviparous female. —Head pale greenish yellow, PL 27, fig. 3, first thoracic 
segment pale greenish, thoracic shield pale with a faint brownish tint, and abdomen 
pale yellowish or greenish yellow with a more or less distinct dorsal transverse green 
marking near the anterior end, another near the cornicles and a median longitudinal 
marking, usually indistinct, connecting the two. Antennte about as long as the 
body, segment III longest, IV about two-thirds the length of III, V a little shorter 
than IV, base VI less than one-half the length of V, and filament VI slightly shorter 
than base VI; 2 to 4 large but rather inconspicuous circular sensoria near the base of 
III, and the usual ones at the distal ends of segments V and base VI; I and II con- 
coiorous with head, III and IV pale (whitish) excepting the distal ends, which are 
black, V pale at base and gradually darkening to blackish at distal end, VI blackish. 
(PL 27, fig. 4). Eyes red. Beak rather short, reaching a little beyond the com of 
the first pair of legs. Wings hyaline with rather conspicuous dark brown veins 
which aie apparently bordered with an almost imperceptible pale browning tint, 
stigma with a dark brown area at each end, stigmal vein hyaline or sub-hyaline 
except the distal third. (PL 27, fig, 5,) Legs pale excepting dusky distal efids of 
the tibim and the blackish tarsi. Cornicles tubercular and black excepting the pale 
base. (PL 27, fig. 6.) Style pale knobbed, anal plate veiy conspicuously bifid. 
(PL 27, fig. 7.) Measurements,—length of body, 1.4 mni., width, 0.53 mm.; length 
of wing, 2.2 mm., width, 0.79 mm.; antenna, I, 0,05; II, 0.05; III, 0.489CM).5460, 
avg., 0.51; IV, 0.3079-0.3423, avg., 0.33; V, 0.2445-0.2934, avg., 0.27; VI, base 
0.1141-0.1304, avg,, 0,12; VI, filament, 0.0896-0,1141, avg., 0.0978; avg., total, 
1.4278 mm.; cornicles, 0.05-0.06 mm.; styles, 0.115 mm. 

Wingless oviparous females. —Head pale greenish yellow, thorax and abdomen 
pale greenish with darker green dorsal markings as follows: irregular transverse 
patch near head, another narrower one anterior to the center and a third near the 


j For the present I prefer to use the genus CalUpterus rather than PterocaUm 
There is eveiy gradation between the two so-caHed genera. If we take as a criteria 
the characters for dividing the old genus CalUpterus^ used by several European 
authors, there would be sufficient reason for the erection of several new genei:a 
among the American species of CalUpterus. 

2 Notes on Aphididai, Can. Ent., VoL 14, dan. 1882, p. 13-16. 
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cornicles. Eyes red. Antennae as those of winged viviparous female as to relative 
lengths of segments and coloration. (PI. 27, fig,.S.) Beak as in winged, legs also 
as in winged, excepting the hind femora which are swollen the basal two-thirds and 
bear many small inconspicuous circular sensoria. (PL 27, fig. 9.) Coloration of 
style and cornicles as given for the viviparous. Abdomen more tapering and drawn 
out at the posterior end. On the ventral lateral surface just beneath the cornicles 
is a silvery white patch which proves bo be a mass of fine flocculenb matter, from 
glands beneath, and probably is used as a protection for the eggs mentioned below. 
Measurements (average), length of body, 1.7 mm.; width, 0.8 mm.; antenna), I, 
0.05; II, 0.05; 111,0.38; IV, 0.21; V, 0.19; VI, base, 0.115; filament, 0.098; total, 
L093 mm. Eggs.—They are deposited in the crevices at the buds and are more or 
less covered with the silvery white flocculent matter found at the glands beneath the 
cornicles mentioned above. When first deposited they are pale greenish, later 
changing to jet black. 

Winged rnale .—Head and thorax dark brownish, sometimes prothorax with a 
greenish tint. Abdomen pale yellowish green, with the green markings similar, but 
less conspicuous than in the winged viviparous female. Antennae entirely dusky, 
12-14 rather large circular sensoria in a row on III, 5-7 on IV, and 3-5,—^together 
with the usual distal one,—on V, and the usual one at end of VI base. (PL 27, 
fig, 10.) Legs entirely dusky excepting joints and base of femur. Cornicles and 
eyes and wings as in winged female. Styles dusky. Measurements (average); 
length of body, 1.2 mm.; width, 0.49 mm.; antenna I, 0.055; II, 0.065; III, 0.46; 
IV, 0.29; V, 0.25; VI, base, 0.12; VI, filament, 0.105; total, 1.345 inm» 

CaL asclepiadis Monl.: Bull. U. S. Geol. and Geog. Surv., VoL 5 
(1879), p. 29; Oestlund, Bull Geol. and Nat. Hist. Surv., Minn., 
No. 4 (1887), p. 42. Found abundant on the common Asdepias^ 
throughout the state. First reported by Gillette. 

^CaL bellus Walsh: Sanborn, Kans. Uni. Sci. Bull., VoL 3 (1904), 
p, 40, figs. Common throughout the state on oak. 

Cal, betulcecolens (Fitch) MonL: Bull. U. S. Geol. and Geog. Surv., 
VoL 5 (1879), p. 30; Davis, Annals Ent. Soc. Amer., VoL 2 (1909), 
p, 30, figs. Especially abundant on the American and European 
lindens in the Chicago parks. At Elgin, Ill., this species was exception¬ 
ally abundant, the upper surfaces of the linden leaves being coated 
with honey dew, and the aphids, when disturbed, arose from the 
leaves in small swarms giving the general impression of a flight of 
small leaf hoppers, such as Empoasca mali. First reported by the 
writer. 

Cal carym Monl.: Bull. U. S. Geol. and Geog. Surv., VoL 5 (1879), 
p. 31. A species occurring everywhere throughout the state on hickory 
and walnut. 

^Cal carymfoUce Davis: Ento. News, VoL 21, May (1910), pp. 
198-200, 1 pL, 1 fig. F irst reported by the writer. 

^CalKpterm (MyzpcalUs coryli Goetze: This species has been 
taken occasionally on the wild and cultivated hazel shrubs, infesting 

1 See note under Pteroeallis on a preceding page. 
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the under surfaces of the leaves, in and about Chicago* In MonelFs 
table ^ this species comes nearest to C, betulcecolens from which it may 
be readily distinguished by its smaller size, the pale wing veiiis.^ 
shorter filament in comparison with the base of VI, etc. C. coryli 
was once before reported from the United States, by W. T. Clarke^ 
who collected it in California 

Winged viviparous female ,—Entire body, including bead, (PI. 28, fig. 11) pale 
yellow, xinfceniiaj whitish excepting the tips of III, IV, V, disUl half of base VI, and 
filament VI; segment III longest, it being fully a half longer than IV, IV, V, and 
filament VI subequal, but IV being invariably slightly the longest of the three, 
VI base being less than half the length of VI filament; timee or four large but incon¬ 
spicuous circular sensoria near the base of III, and the usual ones ai. the distal ends 
of V and VI base. (PI. 28, fig. 12.) Eyes white from above and reddish from below. 
Beak reaching to the coxa3 oi the second pair of legs. Legs pale (whitish) excepting 
the pale dusky distal end of tibia and blackish tarsus. Cornicles concolorous with 
body; longer than wide but the length less than twice the breadth. (PL 28, fig. 14.) 
Style concolorous with body and knobbed. Anal plate conspicuously bifid. (PL 28, 
fig. 15.) Measurements (average): length of body, 1.1 mm.; width, .046 mm.; 
length of wing, 1.8 mm.; width, 0.7 mm.; antenna I, 0.055; II, 0.065; III, 0.42; 
IV, 0,26; V, 0.20; VI, base, 0.105; VI, filament, 0.23; total, 1.335 mm.,* cornicles, 
0.065 mm.; style, 0.05 mm. Pupa, entirely pale yellow. 

Wingless oviparous female .—^Entire body pale yellowish. Eyes reddish. Antennae 
pale whitish, excepting extreme distal end of III and the remaining segments, which 
are more or less dusky. Comparative measurements as winged viviparous. (PL 28, 
fig. 16). Legs pale whitish excepting distal end of tibia and the tarsus, which are 
dusky, hind tibia swollen and bearing rather inconspicuous sensoria on the basal 
two-thirds. (PL 28, fig. 17). Entire body covered with rather long capitate hairs; 
on the dorsum is a longitudinal row of tubercules, bearing hairs. Abdomen pro¬ 
longed at the posterior end. Cornicles and style concolorous with the body. Meas* 
urements (average): length of body, 1,5 mm.; width, 0.7 mm.; antenna I, 0.05; 
li, 0.04; III, 0.26; IV, 0.16; V., 0.145; VI, base, 0.09; VI, filarxient, 0.20; total, 
0,945 mm.; cornicles, 0.08 mm. 

Winged male ,—Plead dusky with a faint dark greenish tint; prothorax yellowish 
with a median longitudinal marking concolorous with head. Thoracic shield shining 
dark greenish, and abdomen pale yellowish with a median row of short wide transverse 
black markings and a row of inconspicuous dusky spots on each side. Antenn® as 
follows: I and II dusky, III pale, and dusky at distal end, the remaining segments 
dusky to blackish; 17-18 roundish oval irregularly placed sensoria on III, 3-5 in a 
row on IV, 3-5 on V, and 1-3 on base VI, as well as the, usual ones at the distal ends 
of V and base VI; III longest, it being more than a half longer than IV and about 
twice the length of VI filament, IV and V, subequal, the former being invariably 
slightly the longer, VI base about one half the length of the filament which is sub-' 
equal to or slightly less than the length of V. (FL 28, fig. 18.) Wing veins slightly 
darker than the female. Legs pale or slightly dusky, excepting the darker distal 
end of the tibia and the tarsus. Cornicles and style dusky. Measurements (average): 
length of body, 1.0 mm.; width, 0.35 mm.length of wing, 2.25 mm.; width, 0.71 mm.; 
antenna 1, 0.05; II, 0.05; III, 0.42; IV, 0.24; V, 0.215; VI, base, 0.10; VI, fila-' 
ment, 0.215; total, 1.29 mm. ■ 


^Loc, cit, 

^ A list of California Aphidid®, Can. Ent., VoL 35 (1903), p. 248* 
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*CaL discolor Monl: Oestlund, Bull. GeoL and Nat. Hist. Surv.^ 
Minii.j No. 4 (1887)^ p. 41; Weed, Psyche, VoL 4, (1889) p. 131. A 
common species on the oaks (Quercus spp.). 

Cal hyperici Monk: Bull. U. S. Geol. and Geog. Surv., Vol. 5 
(1879), p. 25 (Aphis), First reported by Thomas, 

Cal. punctatus Monk: Bulk U. S. Geol. and Geog. Surv., Vok 5 
(1879), p. 30. Not uncommon in Illinois on oak. 

Cal, trifolii Monk: Davis, Annals Ent. Soc. Amer., Vok 1 (1908), 
p. 256, figs. A common species on clover, but of little economic 
significance. First reported by the writer. 

Cal ulmifolii Monk: Bulk U. S. Geol. and Geog. Surv., Vok 5 
(1879), p. 29; Oestlund, Bulk Geol. and Nat. Hist. Surv. Minn., No. 4 
(1887), p. 42. Abundant on Uhnus americana throughout the year, 
the sexual forms (winged male and wingless female), being common 
in September and October. Although not usually considered injur¬ 
ious to the elm, I have occasionally found them sufficiently common 
to do injury, causing the foliage to drop prematurely and coating the 
upper surfaces of the leaves with honey dew. First reported by 
Gillette. 

^Calaphis betulella Walsh: Proc. Ent. Soc. Phila., Vok 1 (1862), p. 
301. I have never taken this interesting species, but Walsh reported it 
from Illinois in his original description. Mr. J. T. Monell has kindly 
sent me specimens collected by him at St. Louis, Mo., on the leaves 
of birch. Camera lucida drawings of the head, wing, cornicles, and 
style are given in Plate 28, figures 19 to 23. 

MonelKa caryella Fitch: Oestlund, Bulk Geol. and Nat. Hist. 
Surv. Minn., No. 4 (1887), p. 45. I have collected this species but 
once, namely on hickory at Centralia, Ilk, August 13, 1907. 

Drepanaphis acerifolii Thos.: Sanborn, Kans. Uni. Sci. Bulk, VoL 
3, No. 1 (1904), p. 45, figs. Common throughout the state on soft 
maple and occasionally on hard and Norway maple but seldom in 
such numbers as to be injurious. The winged males and wingless 
females are quite common in September; the eggs being deposited in 
the crevices at the buds, or cracks of the rough bark of the smaller 
branches. First reported by Thomas. 

^ Drepanaphis 1 minutus Davis: Ento. News, Vok 21 (May 
1910), pp. 195-198, 1 pi. First reported by the writer. 

^ Idiopterus nephrelepidis Davis: Annals Ent. Soc. Amer., Vok 2 
(1909), p. 199, figs. Occasionally found in Chicago greenhouses attack¬ 
ing the tender unfolding fronds of the Boston and other ferns. It some¬ 
times becomes abundant and destructive in poorly kept greenhouses, 
but where fumigation is regularly practiced they are easily held in 
check. First reported by the writer. 

(To be continued) 
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Explanation of Plates 27 and 28. 

Chaitophorus quercicola Monl.—^Fig. 1, wing; 2, antenna of winged viviparous 
female. 

Calliptcrous aim Fabr.—Fig. 3, head; 4, antenna; 5, wing; 6, cornicle; 7, style of 
winged viviparous female; 8, antenna; 9, hind tibia of wingless oviparous female; 
lOj airienna of winged male. 

Calli-ptervs coryli Goetze.—Fig. 11, head; 12, antenna; 13, wing; 14, cornicle; 
15, style of winged viviparous female; 16, antenna; 17, hind tibia of wingless ovip* 
arous female; 18, antenna of winged male. 

Calaphis hetulella Walsh.—Fig. 19, head; 20, antenna; 21, wing; 22, cornicle; 
23, style of winged viviparous female. 

Camera lucida drawings, figures 3, 6, 7, 11, 14, 15, 19, 22, and 23 with one-inch 
eye piece and two-third objective; 2, 4, 8, 9,10, 12, 13, 16, 17, and 18, with two-inch 
eye piece and two-third objective; 1, 5, 20, and 21, with one-inch eye piece and one 
and a half-inch objective. 


THE COCCID^ OF AUDUBON PARK, NEW ORLEANS, LA.^ 

First Paper 

By T. 0. Barber, xiuduhon Park La,boratoiy, Agent and Expert, U. S. Bureau of 

Entomology 

Audubon Park, New Orleans, is a particularly favorable locality 
for the development of plant and insect life. The climatic conditions 
are such that plants seem to thrive with equal facility whether they 
are transported from regions far to the north of Louisiana, or from as 
far to the south. Scattered through the park may be found repre« 
sentatives of almost all the common ornamental plants of the Northern 
States, while flourishing side by side with them can be seen hundreds 
of plants representing the native semi-hardy flora and plants imported 
from the semi-tropical regions of Mexico and Cuba. In one corner of 
the park may be found the huge Horticultural Hall, a relic of the 
Cotton Centennial Exposition of 1884. In this hall hundreds of 
species of tropical plants are found, which are carried through the 
comparative coldness of the Louisiana winters by means of artificial 
heat. Altogether, it is doubtful if many places can be mentioned 
where the observer is confronted by such a luxuriant and varied array 
of flora in a circumscribed area as can be found in this piece of land of 
less than 300 acres within the city of New Orleans. 

The same conditions which make possible this diversity of plant- 
growth, also make this spot an ideal one for insect development. 
With the exception of a few weeks of moderately cool weather in the 
winter, insect growth and multiplication is practically continuous the 

^Published by permission of the Chief of the Bureau of Entomology. 
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year round. The wide range of food offered by the large variety of 
plants, the humidity of the atmosphere, which tends to keep condi¬ 
tions at an optimum for both plant and insect growth, the small 
annual range of temperature, all result in the production of a large 
and varied insect fauna. 

This is especially the case with the Coccidse. These insects are for 
the most part so small and inconspicuous that they are easily intro¬ 
duced when importing foreign plants of every description. With the 
number of plants which have been imported into Audubon Park it 
would naturally be expected that a large number of scale insects 
would have been introduced with them, and this expectation is realized 
when one comes to examine the plants closely. Almost all the plants 
reveal the presence of one or more scale insects, and some of them 
can be found burdened with four or five species. Of course many of 
these scale insects are identical, that is, the same scale is often found 
on a large variety of plants, but even then, an unusually varied 
assortment may be noticed. 

The excretions of scale insects and aphids form the chief food of the 
Argentine ant {Iridomyrmex humilis Mayr.) in the parks and squares 
where large numbers of plants abound, and the attention of the 
writer was first called to the number and variety of coccids by the 
vast numbers of these ants which can be seen assiduously attending 
them. The following list represents the more common species, but 
this can no doubt be added to extensively by going over the flora of 
the park more carefully and systematically than the writer has been 
enabled to do with the time at his disposal. 

The species are arranged on the system followed by Mrs. Feriiald 
in her Catalogue of Coccidse.^’ The plants upon which they were 
collected are given a common name, as far as possible, but when no 
common name could be found, or where the use of the local common 
name would tend to cause confusion with different plants bearing 
the same common name in other localities, the scientific name is given. 

The writer is deeply indebted to Messrs. J. G. Sanders and E. R. 
Sasscer of the Bureau of Entomology, for determinations of the large 
amount of material submitted to them through Dr. L. 0. Howard at 
various times. 

List of CocciBiE Collected at Audubon Park, ISTew Orleans, La. 

1. Conchasfis angmci Ckll. Collected upon Icalpha miltoniana^ 
Hibiscus sinensisj Acalypha sanderi, 

2. Lecaniodiaspis sp. Collected upon the fig. 

3. Pseudococcus adonidum L. Collected upon coffee tree iCoffea 
ara6fca), jasmine, rubber tree (Ficus elastica}j Phyllanthus distiachuSy, 
guava (Psidium pomiferum). 
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4« Pseudococcus calceolarice. Mask. Collected upon the sugar 
cancj J’ohnsoii grass. 

5. Pseudococcus citri Risso. Collected upon Croton^ figj orange^ 
trumpet”Viiie {Datura arhorea), 

6. Pseudococcus sp. Collected upon hickory. 

7. Pseudococcus sp. Collected upon Jamaica apple {Anona chev’- 
imloa). 

8. Pulvinaria cupanim Ckll. Collected upon Cupania sapida^ 
Calabash tree {Crescentia cujetes), 

9. Pulvinaria vitis Al. Collected upon persimmon. 

10. Ceroplastes cirripediformis Comst. Collected upon persimmon. 

11. Eucalymnatus tessellatus Ckll. Collected upon Caryota urens^ 
royal palm {Oreodoxia regia), Wallichia caryatifoKa, Rhapis variegatus^ 
Phoenix sp., rattan palm. 

12. Coccus hesperidwn L. Collected upon alligator pear {Persea 
graiissima)^ guava {Psidium pomiferum)^ Malpighia glabra, melon 
papaw {Carica papaya), banana, {Musa cavendishi), Cdmellia japan- 
ica, coral tree {Erythrina cristi-galli), cocoa tree {Theobroma cacao), 
Jamaica apple {Anona cherimloa), poinsettia, orange, Ficus sp., 
English myrtle. 

13. Neolecanium cornuparvum Thro. Collected upon Magnolia 
grandiflora, Magnolia fuscata, 

14. Eulecanium corni Bouche, Collected upon persimmon, swamp 
cypress. 

15. Eulecanium sp. Collected upon sycamore. 

16. Saissetia hemisphcerica Targ. Collected upon coffee tree {Cof- 
fea arabica ). 

17. Saissetia olece Bern. Collected upon coral tree {Erythrina cristi- 
gain), golden dew-drop {Duranta pltmieri). 

18. Diaspis hroimlim Kern. On pineapple, 

19. Diaspis hoisduvalii Sign. On Phoenix reclinata, 

20. Aspidiotus camellim Sign. On Magnolia grandiflora, Magnolia 
fuscata, coral tree {Erythrina cristi-galli), evergreen thorn {Cratwgus 
pyracantha), Aralia paperifera, China-berry, fig, 

21. Chrysomphalus dictyospermiM.org, On Rhapidophylum hystrix/ 

22. Aspidiotus hederce Vail. On sago palm. 

23. Aspidiotus lantanice Sign. On alligator pear {Persea gratissima), 
guava {Psidium pomiferum), Loquat {Photina japonica), mulberry, 
asparagus vine, prickly palm {Agrocomia mexicana), juniper. 

24. Aspidiotus pernidosus Comst, On pear tree. 

26. Ctyptophyllaspis liquidambaris Kot. On sweet gum tree. 

26. Chrysomphalus aonidum Linn. The most abundant scale in the 
.park. Some of the plants it was collected upon were banana (Mma 
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cavendishi) ^ Aralia chahrieri% Magnolia grandifloraj orange, sweet 
olive, camplior tree, oleander, royal palm (Oreodoxia regia) ^ date 
palm {Phmnix reclinata)^ prickly palm, {Agrocomia mexicana) screw 
pine, cocoanut palm, Phoenix canariensis^ Chamerops gracilis^ Metro^ 
sideros sp., Aralia paperiferm, poinsettia, myrtle, etc. 

27. Chrysomphahis obscurus Comst. On pecan. 

28. Odonaspis inusitata Green. On bamboo (Bambusa argentia 
striata)^ Japanese bamboo {Bambusa taisan chiku), 

29. Odonaspis sp. On Bermuda grass. 

30. Lepidosaphes beokii Newn. On orange, Citrus trifoliata^ 
Camellia japonica, 

31. Lepidosaphes gloverii Pack. On orange. 

32. Ischnaspis longirostris Sign. OnElmis guineensis. 

33. Parlatoria pergandei Comst. On Croton, orange. 

34. Parlatoria proteus Curt. On Elceis guineensis. 


THE COCCIDJE OF BOULDER COUNTY, COLORADO 

By T. D. A. Cockerell 

In the University of Colorado Studies, Feb., 1905, I published tables 
for the separation of all the Rocky Mountain Coccidse known at that 
time. Not many have been added since, but we have now a fair list 
of species from Boulder County, which seems worth publishing. 
I have included in the list (marked with an asterisk), various species 
brought in with plants, and not in any sense members of the fauna. 
These are of interest as showing the way in which Coccidse are carried 
about, and also as indicating sources of interesting material to those 
engaged in the study of the group. 

Orthezunje 

Orthezia lasiorum Ckll. and 0. oUvacea Ckll. Both common at 
Boulder in nests of Lasius» 

I will take this opportunity to raise once again the question whether 
the Coccus adonidum L. is not an Orthezia. I so referred it in Proc. 
Phila. Acad., 1899, but Marchal (Ann. Soc. Ent. France, 1908, p. 226) 
considers it to be Pseudococcus, while actually quoting the description, 
in which appears the words, linea dorsalis longitudinalis ehvatad^ 
Sanders, (Jour. Econ. Ent., 1909, p. 431) reaching the same conclusion 
as Marchal, or merely following him, even refers to the good 
Linnean description. As I had already said my say, I tried, but 
without success, to get a committee of entomologists to sit on this 
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question, which is of importance as affecting the name of a common 
pest. Could the Association of Economic Entomologists take it up? 

MONOPHLEBINiE 

'^Palmococcus rosw Riley and Howard. On a bunch of bananas in 
a grocery store in Boulder. 


Dactylopiin^ 

Dactylopius confusus Ckil. Common on Opuntia at Boulder, Also 
at Salina. 

Ceroputo lasiorum Ckll. Boulder, in nests oiLasius. 

Phenacoccus cockerelli King. Boulder, found by Mr. L, C. Bragg 
on wild Prumis, The following measurements from this material are 
in microns: Antennal segments (1) 27, (2) 50, (3) 42, (4) 30, (5) 40, 
(6) 32, (7) 27, (8) 27, (9) 52. Middle leg; femur with trochanterj 
195; tibia, 120; tarsus (without claw), 85. 

Psendococcus gutierrezm Ckll. Boulder, on Gutierrezia. 

P. foseotinctus T. and W. Ckll. Variety with third antennal joint 
longer than usual. Boulder, withLnsws, May, 1907. 

Efium lichtensioides Ckll. Boulder, abundant on Artemisia, Also at 
Salina. 

Trionymus nanus Ckll. Described from Boulder, 

Ripersiella leucosoma Ckll. Boulder. 

Ripersia fimbriatula Ckll. and King, R, salmonacea CklL, R, viridula 
CklL, and R, confusella Ckll. Boulder, with Lasius. The following 
notes were made on the male of R. confusella^ variety, collected on 
Flagstaff Hill, March 28, 1910, with Lasius americanus (T. and 
W. Ckll). 

Male. Pale pink, eyes dark red; mesothorax darker than head and 
pro thorax, no dark bands; legs rather dark; four long white caudal 
filaments, the outer much shorter than the inner; head seen from above 
obtusely triangular, widest behind the eyes; length of wing, 1326 

The accompanying female was pale pink, elongate, with no evident 
lateral tassels; caudal bristles about 120 It appeared to be in the 
penultimate stage, 

Oooom^ 

I follow the Fernald Catalogue as to Coccus j but it is possible that a 
different interpretation may hold. At all events, the name Coccus 
should properly have been restricted to what we now call Kermes, 
following the plan of selecting the best-known native^ economic species. 
Moreover Coccus is the ancient name of Kermes, 

Physokermes concolor Coleman. On Abies laMocarpa^ Lake Eldora^ 
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July 25, 1910 (E. Bethel). Smaller than P. coloradensis, the trans™ 
Terse diameter 5 mm. or less, color light fulvous brown. Coleman^s 
description of his Californian insect on Abies concolor is too short, but 
doubtless our species is the same. P. coloradensis is probably confined 
to Picea, 

*Eucalyninatus tessellatus Sign. On a hothouse palm, Boulder. 

Pulvinaria higelovim CklL On Chrysoihammis^ Boulder, June, 1910 
(E. Bethel). 

Eriopeltis coloradensis Ckll. Boulder is the type locality. 

DiASPINiE. 

"^Diaspis hoisduvalii Signoret. Boulder, on ferns in greenhouse. 

Chionaspis pinifolim Pitch, Boulder canon, 7340 ft. on Pinus scop-- 
ulorum. Also on Flagstaff Hill and at Salina. 

Chionaspis bruneri Ckll. Boulder, on Populus, Preyed upon by 
Chilocorus bivulnerus. I use the name bruneri instead of salicis^nigrm 
(Walsh), because Walsh’s species was never recognizably described, 
and the application of his name to the present insect is mere guesswork. 

* Hemichio7iaspis aspidistrm Signoret. Boulder, on ferns in green¬ 
house. 

Targionia gramineUa Ckll. On Bouteloua oligostachya. Pound by 
Mr. E. Bethel at Boulder, and also at Leyden and Trinidad, Colorado. 
This species was discovered in New Mexico, and was considered 
extremely rare, but Mr. Bethel has found it abundant and destructive. 

*Chrysomphalus aonidum L. Boulder, on Ficus and palms in green¬ 
house. 

^Aspidiotus hederce Vallot. Boulder, on trailing Asparagus indoors 
(Miss Olive Jones). 

Aspidiotus ancylus Putnam. Boulder, on apple (D. B. Thurston). 

A. juglans-regiae Comst., var. A few scales on the bark of a branch 
of wild plum, brought in for the Phenacoccus; Boulder, June, 1910 
(Bragg). The material is scanty, and perhaps not quite typical. 

perniciosus Comst. On Japanese quince shipped in, but not 
planted out, Nov. 1908 (T. B. Holman). 


Explanation of Plate 29 

Fig. 1. Trionymus nanus Ckll on roots of grass under a stone. Boulder, Co!., 
November, 1904. 

Fig. 2. Ceropuio lasiomm Ckll. in nest of Lasius interjectus. Las Vegas, New 
Mexico, April, 1901. ^ . 

Fig. 3. Orthezia oUvacea Ckll. in nest of Ladm sp. Boulder, Col. 

Fig. 4, Orthezia lasiorum Ckll. in the nest of Lasius americanus. Las Vegas, 
New Mexico, April 25, 1910, 

Photographs from type slides kindly made for me at the Bureau of Entomology. 
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Appendix 

Since the above paper was sent in, Mr. E. Bethel has sent me pieces 
oiBeMla glandulosa collected at Tolland on Aug. 26, plentifully infested 
with PuMnaria B.nd Eriococcus, Tolland is at an altitude of 8890 ft.^ 
which is very high for coccids; and while it is not in Boulder County, 
it is only a few miles south of the line. 

The Eriococcus is unfortunately represented only by males, but the 
species is probably E. borealis CklL, the only one known to occur at 
high altitudes. The PuMnaria is represented by adults of both sexes, 
and is a very puzzling form of the P. vitis group. Provisionally I 
regard it as a variety of P. occidentalis Ckll. 

Pulvinaria occidentalis var. snhalpina n. var. 

$ Eesenibling P. innwnerahilis, with the same sort of ovisac; scale very dark 
brown, hard to clear, 6.5 mm. long, 5.5 broad; marginal bristles 22-30 long,, 
much more distant from one another than the length of one. Anterior tibia 180 
its tarsus (without claw) 85; claw stout, strongly curved; tarsal digitules quite stout, 
55 M long; claw digitules with large knobs, about 7 diameter. Antennce 8-jointed, 
joints measuring in p (1)67; (2) 67; (3) 100-102; (4) 67-75; (5) 67; (6) 35-40; (7) 
30-32; (8) 57. Hair on first joint not very long; second with two bristles, one very 
long, fully 112 P] third with one bristle, not very long; fifth with a very long bristle, 
105 p\ sixth and seventh each with a short bristle; eighth with many, none very long. 
The immature female scales have a certain amount of thin glassy secretion on the 
dorsal surface. 

Head and mesothorax black (brown by transmitted light); neck reddish; 
prothorax dark red; abdomen dark reddish; legs and antennae brown. Length about 
1700 Pi excluding caudal filaments, which are about 1100 p, and stylus, which is 405 p; 
head small, 270 p wide; wings 1530 p long and 760 wide; anterior tibia 440 p, its 
tarsus 200. 

The glassy white male puparium, 2 mm. long, is as in P. nhesimy except that the 
posterior transverse lines or bands are continuous across the dorsum. 

This male, compared with that of P. ribesicBj as beautifully figured 
by Newstead, is seen to have the same coloration, but the caudal fila¬ 
ments are much shorter, and the anterior tibiae are longer. In 
alpina the fourth antennal Joint (220 m) is much longer than the fifth 
(150 p), while in ribesim they are not far from equal. For the male of 
P. vitiSi we have Signoret^s figures. According to these P. vitis has 
the caudal filaments very long, as in rihesicBi the fourth antennal Joint 
also about as in ribesim^ but the anterior tibia long as in subalpina. 

P. innumerabilis male, as figured by Howard, has the caudal fila¬ 
ments relatively short, as in subalpina, but the fourth and fifth anten¬ 
nal Joints are about equal and the tibise are rather short. 

The female of subalpina seems to be distinguished by the relatively 
short tarsus and certain features of the antennas. The hairs on the 
antennae are practically as in P. vitis (as figured by Newstead), except 
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that those on the last joint are shorter, none longer than the joint 
itself* The antennal curve (based on the lengths of the joints) is 
nearly as in occidentalism ehrhorni and cocker elli, but is not like innum-- 
erabiliSm the third ai\d fifth joints being much longer. (For innimer- 
abilis I have two composite curves, based on 15 and 9 antennae 
respectively, measured by King.) 

I supposed at first that my insect would prove to be P. innumerabilis 
betheli King, ^ described from Colorado, and at first stated to be from 
Betulaf but really from Alnus, This betheli form, however, really seems 
to be innumerabilis m and at any rate its special characters "are not 
found in subalpina, 

P. vitis verrucoses King, found at Hamburg on Betula verrucosa, has 
the last antennal joint shorter, marginal hairs 40 tibia 188 and 
tarsus 96 (data from King).* It does not appear to be our species. 
Mr, J. G, Sanders (Journ. Econ. Ent,, Dec. 1909) has stated that 
P. vitis, occidentalis and innumerabilis are all one species. There is no 
doubt that his illuminating experiments throw much light on the 
variability of P. innumerabilis, and its adaptability to different plants. 
Indications of all this had been given by other writers, especially King 
(Psyche, May 1901), and it must doubtless be admitted that we have 
too many names in this group. Newstead treats P. ribesioe as a vari¬ 
ety of vitis, but nevertheless when he made experiments similar to 
those of Mr. Sanders, transferring the insects to twenty different 
plants, he met with no success, although the larvae were seen to 
hatch. It thus appears that in the P. vitis groups there exist one or 
more very polyphagous species, and others which are virtually con¬ 
fined to one type of plant. The monophagous forms should no doubt 
be classed as true species, although they may very closely resemble 
the common widespread vitis or innumerabilis. As to the identity of 
P. vitis with innumerabilis and occidentalis, I am far from positively 
asserting that Mr. Sanders is wrong; but if he has data proving it, he 
he has not yet published them, and until he does so I am wholly 
unwilling to accept his dictum as final. Apparently these things have 
small but real distinctive characters, and I fear that in these and other 
instances there will be a tendency to “ lump ” uncritically, partly 
because it saves much trouble, and partly as a reaction against too 
much splitting.’^ 

P. innumerabilis is common in Denver. If all the insects now 
discussed are one species, it is just possible that the eggs or larvse 
were brought to Tolland by a bird, a distance of about 30 miles. I 
can hardly doubt, however, that subalpina is native, and if not a form 

^Fulvinatia mnumeraUlis betheli; was described from “ Colorado.” I learn from 
Mr. Bethel that it was obtained m Alnvs tmuifolia at Grand Lake, Middle Park, 
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of the northwestern occideMalis (surely not, if occidentalis is really to 
be united with vitis), then a distinct species. I use a varietal name 
here, as I have in many other cases, to indicate a form the taxonomic 
position of which is uncertain. 


LIFE HISTOEY NOTES AND CONTROL OF THE COMMON 
ORCHARD MITES TETRANYCHUS BIMAC- 
ULATUS AND BRYOBIA PRATENSIS 

By G. P. Weldon, Grand Junction, Colorado 

Little is known about the wintering habits of the various species 
of mites belonging to the genus Tetranychus. It may be of interest 
to some of the readers of the Journal op Economic Entomology, if in 
this article a brief account is given of the hibernation of one of the 
more common species found in Colorado. 

During the summer seasons of 1908, 1909 and 1910, T. himaculatm 
has been of general occurrence throughout the orchard sections of the 
Western Slope of Colorado, and in many cases their numbers have 
become so abundant and their attacks so severe, that considerable 
injury to trees and fruit has been the result. 

Hibernation of T, bimaculatus. —In the spring of 1908 a number 
of apple trees were banded with tree tanglefoot ” to trap the woolly 
aphis as it migrated from the roots to the branches of the trees. On 
April 27, quite a number of the above species of mite were found in 
the lower margin of a band, which indicated that they had hibernated 
in the soil close to the tree. During the early fall of the same year, 
Mr. 0. B. Whipple, who was at that time Field Horticulturist of the 
Colorado Experiment Station; at Grand Junction, sent me some red 
mites of this species for identification, which he had collected on the 
ground where they had migrated in abundance from some peach trees, 
upon the foliage of which they had been feeding. During the summer 
of 1909, T. himaculatm was very plentiful on orchard trees at Pali- 
, sade, Colo., and I had an opportunity of observing the same thing. 
On August 9, the mites were found to be leaving the trees in great 
numbers. There were so many of them that the ground was literally 
red in places, and their silvery webs were everywhere to be seen. An 
examination of clods of earth in the orchard, showed that the mites 
had- sought shelter beneath them, and they were found going into the 
soil at distances up to fully eight feet from the nearest tree. Upon 
breaking open small clods hundreds of the mites would often be found 
within. Webs were found in the little soil spaces, and a careful search 
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for eggs was made. The search resulted in not finding a single one. 
A large abundance plum tree, at the base of which mj^riads of the mites 
entered the soil in August, served as an observation place until Octo¬ 
ber, when the work ceased until spring. On the 23rd of March the 
tree was again visited, and an examination of the soil near the crown 
was made for mites which it was thought had surely hibernated there 
over winter. Clod after clod was broken, myriads of the dead mites 
were found, and the search became discouraging. Finally a clod 
which was quite moist, and w^hich had probably retained its moisture 
all winter, was broken into, and there in a tiny soil cavity was a nest 
of only half a dozen lively little red mites, which had survived through 
severe winter weather, at a depth of 1.25 inches beneath the surface of 
the soil. The striking fact that where millions had entered the soil in 
the fall, only a very few individuals survived, was attested by the tre¬ 
mendous lot of dead ones encountered during the search, and only a 
half dozen live ones. Truly it was a case of the survival of the fittest. 

Summer Habits of T. bimaculatus, —This is the only species of 
Tetranychus that I have found feeding upon orchard trees. The close 
association of this species with Bryobia pratensis has made it very 
difficult for the orchardists to distinguish the one species from the 
other, r. bimaculatus has been commonly found in the orchards on 
apple, plum, prune, peach, pear, cherry and almond trees. Most of 
our shade trees seem subject to their attack, and small fruits are 
quite often severely injured. Especially have they been abundant on 
raspberry bashes, and some of the raspberry growers have attrib¬ 
uted not only the failure of their fruit crop, but also the death of 
many bushes to the attack of this little pest. 

The season during which this pest becomes serious is fortunately 
short. It is seldom that their injury becomes great until the hot 
weather of July, and while a few commence work quite early in the 
season, it is not usual to see them in great numbers until the excessive 
heat of midsummer accelerates their development. Often the orehard- 
ist is hardly aware of their presence until the latter part of July^ 
when he suddenly notices the foliage of his trees turning yellow, and 
at this time he may also witness a wholesale migration of the little red 
pests to the ground, where every clod turned over reveals the hiding 
place for hundreds of them. Slowly they make their way into the soil 
to a depth of presumably never more than two inches, where condi¬ 
tions will probably be favorable for at least a few of them to survive 
the winter. On the 26th of July this season, the first downward migra¬ 
tion of mites was noticed in two orchards near Grand Junction, and 
the soil for several feet on every side of infested trees was alive with 
them* 
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from these pests demands that something must be done to check their 
onsiauglitj either a dormant spray of lime and sulphur^ or a summer 
treatment with flowers of sulphur will probably be found perfectly 
effective. 


NOTES OF THE SEASON IN CONNECTICUT. 

■3 

By W. E. Britton 

The prevalence or absence of the various insect pests and their 
natural enemies varies greatly from year to year, and though observa¬ 
tions regarding them may not possess great scientific value, neverthe¬ 
less such records should be kept when possible, and if published in a 
periodical like the Journal, will show something of interest and value 
in the progress of the distribution of certain species and their fluctua¬ 
tion, or periods of serious injury and subsequent decline. 

Aphids, which were generally abundant last year, have been com¬ 
paratively scarce during the present season. Of course, some kinds 
are always present, but the rosy apple aphis, which did such serious 
damage in 1909, was almost wholly absent in 1910, and in some 
orchards much searching was necessary to find a single colony. In no 
instance did a case of injury from it come to my notice. Eggs of the 
15-spotted lady beetle, Anatis Id-pmictata Oliv., were extremely 
abundant on the trunks and branches of apple trees early in May, 
fifteen to twenty clusters containing altogether several hundred eggs, 
being often found on a single tree. It may therefore be assumed that 
this Coccinellid played a r61e of no mean importance in checking the 
depredations of the rosy apple aphis, but it was not the only natural 
enemy, as many of the aphids were parasitized late in 1909 by AfcgonV 
7nus fietcheri CwfcL, and syrphid and Chrysopa larvee were abundant. 
The green apple aphis, A, pomi De G., was present both seasons in 
moderate numbers. 

White grubs were destructive to grass lands in 1909, and June 
beetles were abundant early the following season, even defoliating 
trees in some sections of the state. Rose beetles were present in usual 
nunabers, and caused the ordinary amount of damage in gardens and 
vineyards. 

One characteristic of 1910 is the scarcity of sphinx larvae, and nearly 
all those observed were strongly parasitized. Especially has this been 
true of the common tomato or tobacco worms, Phlegethontius sexta 
Johan, and P. quinquemaculata Linn, every caterpillar which we have 
taken showing before pupation the cocoons of Apantehs congregatm 
Say. 
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Canker worms/ chiefly the fall species Alsophila pometaria Harr,^ 
were abiiiidantj and their devastation was widespread throughout 
the state on many different kinds of trees. 

Cut worms were especially troublesome in June, and much damage 
was reported to this office. 

Sawfiy larvse of several unusual kinds were observed feeding upon 
plants not commonly attacked. The peach sawfiy, PampMUus 
persicwn MacG., defoliated many trees in some of the large peach 
orchards, and though I have not learnecLof any attempt to check their 
ravages by spraying, some of the orchardists are now planning to 
spray their trees in 1911 with lead arsenate to prevent a repetition of 
the injury. 

The result of the campaign against the gypsy moth colony at 
Wallingford has been most satisfactory, and through the efficacy 
of lead arsenate spraying and of tanglefoot and burlap bands the 
number of caterpillars was so greatly reduced that before the end of 
the season the combined efforts of a gang of fifteen men resulted in 
finding only a few examples during a week of careful searching. At 
the Stonington infestation good progress was also made, and though 
more caterpillars were taken than in 1909, the whole number might 
have been produced by a single egg-mass overlooked in scouting 
during the winter. 

The brown-tail moth, Euproctis chrysorrUcea Linn., which has 
hitherto not appeared in Connecticut except on nursery stock im¬ 
ported from Europe, was found at Thompson in April, 1910, by some 
men who were engaged in pruning trees on a large estate. We sent, 
men to the vicinity to investigate, and seven or eight pear and apple 
trees were found infested, and were at once sprayed with lead arsenate. 
Later some nearly full-grown caterpillars were discovered at Putnam. 
Both of these towns are in the northeast corner of the state, and the 
infestation is no doubt due to the natural spread of the pest, which 
for two or three years has been known to be near the borders of Con¬ 
necticut in both Massachusetts and Rhode Island. A systematic 
examination must be made of this region after the leaves drop, combin¬ 
ed with the destruction of all winter nests found. 

During the past few weeks nearly all of the birches known as the 
white, gray, or bobbin birch, Betula popuUfoKa, have been defoliated 
by the birch bucculatrix, Buceulatrix canademisella Chamb., through¬ 
out the northern and eastern portions of the state. This insect, though 
a pest in northern New England and in certain seasons in Massachusetts 
and Rhode Island, has not during my residence of over sixteen years 
in Connecticut shown any such outbreak. 

Other points worth noting in this paper are the increasing damage 
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to shade trees by the leopard moth, Zetizera pyrina Limi.j which is 
boring in the branches of various kinds of trees in the cities, and by 
the woolly maple leaf scale, Phenacoccus acericola King, which here 
confines its attacks chiefly to the sugar maple. The maple borer„ 
Plagionottis specios'us Say, is still a serious pest of sugar maple shade 
trees in towns and cities, over sixty adults being taken by the gypsy 
moth men in Wallingford during their work of turning bands. Though 
this insect is not considered as a forest insect, the writer has seen its 
damage in wooded areas of perhaps twenty-five acres in extent in 
western Massachusetts and in New Hampshire. 

The elm leaf beetle has done great damage in certain parts of the 
state, especially where the elms were not sprayed last season; but in 
New Haven, Milford, and other places where a systematic spraying of 
the trees was practiced in 1909, beetles have been rather scarce, though 
in most of these towns spraying has again been practiced this year. 


Scientific Notes 

BuccuiiATRix CANADENSisELLA Chamb. —The work of this Tineid, which has this 
year been very abundant and destructive in many parts of New England, has been 
observed on the bir hes (Betula popidifoUa), throughout Rhode Island, up through 
Eastern Massachusetts, west as far as Springfield, Mas^., and north to Manchester, 
N. H., and to about 12 miles west of Nashua, N. H. According to advices sent us 
by Captain Philbrook, it is present in Maine as far east as Augusta and he has also 
noticed it in Waterville, At Melrose Highlands, where it has been very common, 
the small white moulting cocoons of the larvje were first noticed on the leaves of the 
birches on August 29. The. pupal cocoons were first observed in tlie field Septem¬ 
ber 9tli, and on the lOtlx the larva>, which had been abundant on the leaves a few 
dayfe before, had almost all disappeared. As a result of the work of this insect, the 
leaves of the majority of the birches in the woods about here are prematurely dead, 
brown and shrivelled, and this condition has been reported from a great many 
localities throughout the infested area. 


WiujamJR. Tiiomfsox* 
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DISCUSSION AND CORRESPONDENCE 
Food of the Bobwhite 

I must protest against the undue praise given by Prof. C. F. Hodge 
to a paper ^ on the Food of the Bobwhite, published in the June 
number of The Journal, This account adds nothing to the publi¬ 
cations by Dr. Sylvester D, Judd of the U. S. Biological Survey, except 
what is based on tests as to the choice of food by practically domesti¬ 
cated birds. 

For many • reasons feeding experiments with confined birds are 
useless as furnishing analogies to the conduct of individuals of the 
species under natural conditions. It is almost impossible wholly to 
remove the factor of human choice of the food. Moreover the usual 
change in amount of exertion by the birds, the absence of enemies, 
and other changed conditions make different impulses and behaviour 
almost unavoidable and certainly result in a different attitude toward 
food. There are no better illustrations of the effects of confinement 
than animals in zoological gardens. As is well known, very few of 
them get their natural diet and some, indeed, will not thrive on any 
thing like their natural food, or conversely, they do thrive on a regimen 
they never experience in nature. For instance, the anteaters and the 
solenodon in captivity subsist on hard boiled eggs. ‘’^Is it not just as 
reasonable to draw an analogy here as in the case of quails fed clothes 
moths, mosquitos and house flies? 

A few instances from records of feeding experiments by the Biolog¬ 
ical Survey will further show the fallacy of basing conclusions as to 
economic value on the behaviour of captive birds. A shrike willingly 
devoured a goldfish and a black bass; items of food it probably never 
gets in the wild state. A bluejay refused to eat acorns, dozens of 
which were found in collected stomachs; disdained beech nuts, another 
favorite natural food, and would not touch a live English sparrow nor 
a mouse, though both birds and mice have been found in the stomachs 
of wild birds. A caged bluebird refused the ground beetle, Scarites 
mUerraneuSj but wild ones eat it. English sparrows would not eat 
dandelion heads, though free birds are commonly observed rifling 
them of their seed. Bobwhites: tested here refused plant lice; those 
tested by Mrs. Nice ate them freely, A confined song sparrow rejected 

^Food.of the Bobwhite. Margaret Morse Nice, Clark University, Worcester, 
Mass, With an introduction by C. F, Hodge*. Joum. of Economic Entomology, 
VoL III, No. 3. June, 1910. Pp. 295-313. 

4 ' ' 
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Diahrotica and Ilippodamia; both have been revealed by exaininations 
of the stoma(3iis of wild birds. Perhaps the most surprising case is of a 
song sparrow refusing seeds of lamb^s quarters, and smartwe^ed, ami 
finally only being starved into eating siicds of pigweed. Under natural 
conditions these are favorite foods. 

Such instances clearly show the futility of experiments on confined 
birds in so far as learning food preferences is concerned. It will be 
readily admitted that such experiments are even more disappointing 
when data as to the quantity of food consumed by wild birds is desired. 
The only way to determine accurately the economic value of the 
various species of birds is to learn their relations to other organisms 
under the unmodified conditions of areas voluntarily inhabited by 
wild individuals. Experience has shown that the best, if not the 
only thoroughly reliable methods, are the analysis of authentic pel- 
lets, or faeces, or the contents of the crop, gizzard or other parts of the 
alimentary canal. Hence the paper under discussion, all original 
information in which is based on studies of captive birds, fails as a 
contribution to knowledge of* the economic value of the bobwhite. 

The fact that numerous names of weeds and insect pests were 
added to the list of seeds and insects found in collected stomachs by 
Judd is of no significance. Beneficial insects and cultivated fruits 
and grains could just as well have been fed to the birds and a directly 
opposite impression given. But in neither case would the result be a 
guide to the behaviour of the bobwhite under natural conditions. 
A knowledge of that behaviour, and that only, is of value in determin¬ 
ing the economic status of a species. 

W. L. McAtee. 


AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 

The twenty-third annual meeting of this Association will be held at Minneapolis, 
Minnesota, during the Christmas holidays. 

Active and associate members will receive further notice concerning the meeting 
and blanks will be sent so that the titles of papers can be entered and returned to 
the Secretary before the program is made up. 

Foreign members should forward to the Secretary, at once, the titles of papers 
which they, wish to present at this meeting and the manuscript should be mailed so 
that it will arrive on or before December 15, 1910. It is impossible at this time 
to furnish foreign members with the exact dates and hours when the sessions will be 
held but the Secretary will take pleasure in supplying, as promptly as possible, any 
information that will be of assistance to members who expect to be present. 

A. P. Buegess, Secretary j Melrose EighlandSj Mm$» 
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Til© editors will thankfully receive news items and other matter likely to be of in¬ 
terest to subscribers. Papers will be published, so far as possible, in the order of re¬ 
ception. All extended contributions, at least, should he in the hands of the editor th© 
first of the month preceding publication. Reprints may be obtained at cost. Con¬ 
tributors are requested to supply electrotypes for the larger illustrations so far as pos¬ 
sible. The receipt of all papers will be acknowledged.—Ens. 

The wide dissemination of scientific matter, particularly of an 
economic character, is highly desirable. There has been a gratifying 
advance along this line in recent years. This is especially true of the 
agricultural press. Late discoveries respecting insects and their part 
in the dissemination of disease has stimulated the demand for this 
type of information, and magazines of standing are giving considerable 
space to various phases of the work. We recently noted in one monthly 
of excellent standing, a caution respecting the admission of even a 
single fly into the house, the statement being made that such was 
very likely to result in a large multiplication and consequent abun¬ 
dance of the pest. The obvious inference from the context was that 
the flies multiplied in the house, and we have since been wondering in 
what section of the country the author resided. We have not been 
privileged so far to enter many American homes where flies would 
multiply indoors to any great extent, at least. About the same time 
another magazine published an excellent article on South African 
locusts or grasshoppers, accompanying it by a fine series of illustra¬ 
tions showing the transformations of our so-called 17-year locust or 
periodical Cicada. There was no direct statement to the effect that 
the illustrations represented an insect substantially identical with the 
South African locust, yet the lay reader would be justified in assuming 
such to be the case. Errors are to be expected in the daily and weekly 
press and are sometimes unavoidable in the presumably more carefully 
edited monthlies. Our popular magazines are doing an excellent 
work in giving ipuch attention to practical or applied entomology and 
we feel that this should not be marred by such obvious errors as those 
cited above. ' 

The proceedings of the annual meeting, assembled in early Jan¬ 
uary, meant I an abundance of copy for the February and April 
issues, with possibly some papers read by title only being carried 
over to June. Notes for the year from various sections of the 
country are very useful records, and as a rule there should be little 
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difficulty in preparing such for publication in the October and 
Dec^enilxu* issues—niimliers much less likely to be crowded with mat¬ 
ter than the following two issues. One such ])a])er appears in the 
ciirrcnit numljer, and it is to ])e hoped that there will l)c several, in 
the Decem!')er issiua Early pu])lication should not operate to limit 
discussion^ and in many instances would be of grtart value l)ecause 
of the opportunity for looking up doubtful ])oints. We would also 
take this opportunity of calling, attention to the importance of 
placing on record minor observations as Scientific Notes. Many of 
these, while small in themselves, mean .a substantial addition to 
knowledge in tlie aggregate, and in altogether too many instances 
they are Iniried in a mass of notes or forgotten, often to the 
detriment of workers in allied lines. 


Reviews 

The Hew Mexico Caterpillar, by C. N. Ainslie, U. S. 

Dept, of Agriculture, Bureau of Entomology, Bull. 85, Part V (1910), 
p. 59-96. 

This admirable bulletin contains a full account of Hemileuca olmm^ an insect 
which has been until recently very rare in collections, but has now appeared in 
immense numbers in northern New Mexico, the larvie dostro 3 ring the range grasses. 
The species belongs to a group of closely allied forms inhabiting principally the 
tablelands of Mexico, and probably all grass-fc^eders. Doctor Dyar has contrib¬ 
uted a section on the taxonomy of H, olivim^ giving full descriptions of all the stages, 
and a discussion of the related forms. The authorship of this section is stated in 
the introduction, but it should have been given also at the beginning of the section, 
where it would be noticed l)y bibliographers. The whole life history of tlio insect 
has been carefully worked out by Mr. Ainslie, and is very well woriih reading for 
its biological interest. It is perhaps probable tliat //. olwm. is a relativ(3ly recent 
segregate from the Mexican grouy), resulting from some migrant which possessed 
characters enabling it to successfully multiply far out of the range of the parent 
type. Even now the adjustment seems incomplete, for the moths emerge*, in tlie 
fall, and very many perish in tlie cold and snow. It was also ascertained diat the 
heat of the bare ground is fatal to the larva?; wdien placed upon it “ only in rare 
instances did any survive when the distance ,to be traversed equalled 24 inches.” 
Pupation takes place principally among‘the branches of a species of Composite, 
Gutierrezia sarothrm; and Mr, Ainslie notes that the overstocking of the range has 
reduced the nutritious grasses and led to the increase of this weed, which now greatly 
facilitates the spread of the Hemileuca^ which in its turn further reduces the grasses^ 
Owing to this condition, it is impossible to say how widely the insect may spread, or 
how much damage it may do. Mr. Ainslie describes the defensive fluids of the 
moths, and remarks that it is curious that they should be so well equipped for defense 
against enemies which in New Mexico appear to be non-existent. Ade also notm 

1'However, as I no'ted ,from specimens sent to' me by Mr. Frank Springer, tke QuU$rr&^ia is 
severely attacked by'th© 'Ceddomyild Bhopalornyia gutiertMm (CML). ,■ '' , ^ 
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that while sev(a'al hjTOenopteroiis and dipterous parasites were bred, the insect- 
parasitioii is quite low, about half a per cent. All this again may be indicative of 
migration from some other region. 

On page G1 I\ir. Ainslie states that the first authentic history of the genus 
leuca in New j\Iexico begins about five or six years agod^ This is a very extraordinary 
statenieivli, difficult to comprehend. Mr. Springer wrote me that the pest had been 
noticed in Colfax County for about ten years. The original H. olivice was described 
from Santa Fc, New Mexico, in Psyche, Aug^ 1898. Later in the same year, also 
in Psyche (p. 298), the larva was briefly described and the grass-feeding habit noticed. 
Hemileuca artcmis Packard, a Populus-ieeding species, was described from Las 
Cruces, New Mexico, as early as 1893 (Proc. Amer. Phil. Soc., p. 172). E. jwio 
Packard also occurs in the Mesilla Valley, but 1 think the record has not been pub¬ 
lished. H. tricolor Packard, 1872, is from New" Mexico. 

T. D, A. Cockerell. 

Report of the Field. Work against the Gipsy Moth and the 
Brown Tail Moth, by D. M. Rogers and A. F. Burgess. U. S. 
Depict. Agric., Bur, Ent. Bill. 87, p. 1-81, 1910. 

American literature relating to these two species has increased greatly in recent 
years: The continuous spread of the gipsy moth and the wide dissemination of the 
brown tail moth has necessitated large appropriations in recent years, both on the 
part of infested Commonwealths and the Federal Government. The bulletin under 
consideration is an excellent summarized account of the woik against these two 
species, it being particularly valuable because of the description of the improved 
methods now in vogue and the careful discussioji of the problems involved in the 
future control of these species. The authors are to be congratulated upon having 
produced a bulletin which states the situation fairly and in a manner intelligible to 
all. We trust that this publication mil be widely distributed, since it is very 
important that all citizens resident in the Northeastern LTnited States, at least, 
should have authentic information respecting the work against these two dangerous 
insect pests. 

Plant Bugs Injurious to Cotton BoUs, by A. VV. Morrill. U. S. 
DepH. Agric., Bur. Ent. BuL 86, p. 1-110, i910. 

This important publication summarizes our knowdedge respecting a considerable 
number of the plant bugs affecting cotton and places on record a large amount of 
original information. Tho discussion of the Conchuela, Fentafoma Ugata Say, a 
species which may destroy from 5 to even 30% of all the bolls in a cotton field, is 
exceptionally full and is based on Dr. MorrilFs studies in northern Mexico and 
western Texas. It is a valuable, detailed account of one of our injurious Hemiptera. 
This bulletin is one of the incidental results of the extended investigation conducted 
by the Federal Bureau of the cotton boll weevil and other insect enemies of this 
staple crop. This publication is illustrated by an admirable series of figures. 

The Codllug Moth and How to Control it by Spraying, by 
E. Dwighi? Sanderson. N. H. Agile. Exp^t. Sta, Bui. 143, p. 61-106, 
1909. 

This is a summary account of the life history of this species, based in large measure 
upon the' author's extended investigations., It is particularly interesting to^ the 
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ecoiioinie entomologist on account of tiie data given, showing the incrc^ascid spraying 
ill New Hainpsiiire during reijcnt 3Tars. The suinniari<?s of r<^port;s from fruit growers 
in cliffenmt scabious of the stairs are undoiibtedK^ of valuer sinc<i such statements are 
freqiKUiih'" vei-y encouraging to the orcharclist. The exe(dl(‘!it siu’ics of iihist;ratioiis 
adds gix'at.ly to the value of (his popular bulletin. 

The Sorghiim Midge, by W. TIakper Dean. U. S. Dep'^t. Agric,^ 
Bur* Ent. BuL 85, Prt. 4, p. 39-58, 1910. 

This bulletin is an (‘.xeellent, comprehensive account of Contannia sorghicola Coq., 
a recent!}’^ described species now recognized as an import.ant enemy of Sorghum. 
The biological data is particularly interesting, since wc know altng(dlier too little 
respecting the life histories of t;hc numerous Ainoriean Hpecios of Cccidom,yiid[e. 
Under remedial measures the author arlvisos the (h^struction of Johnson grass and 
the seed heads of the first crop in connection with clean harvc\sting, the idc^a being 
to restrict breeding early in season, eitlier in wild plant.s or in the early crop, and 
thus prevent its becoming ('xcessiveb'- abundant toward the (uid of the scMison. Small 
crops of seeds can easily be secured by biigging the heads. The a<iiriirable aeries 
of original illustrations adds groatb” to the value of this i:)ubIication. 

Snout Beetles that Injure Nuts, by Feed E. Brooks. W, Va. 
Agric. Exp^t. Sta, Bui. 128, p. 145-85, 1910. 

This attractively illustrated bulletin gives in concise form the results of investi¬ 
gations of nut weevils extending over a series of years. The ac-coimts, whiles popular, 
add much to our knowledge of these insects. The author gives references not only to 
the technical descriptions of the species described, but also to the more important 
papers treating of their biology. In addition to fumigation and the destruction of 
infested nuts, the author advises the cultivation of the soil for the purpose of breaking 
up the hiding places of these pests and thus exposing the larvm and pupae to the air 
and their^natural enemies. His suggestion respecting the trapping of the beetles in 
dead leaves is most interesting and must prove of great practical benefit. The 
bulletin is well illustrated. 

Three Snout Beetles that Attack Apples, by B’red E. Brooks, 
W. Va. Agric. Exp’t, Sta. BuL 126, p. 105-24, 1:910. 

This is a well illustrated, popular account of the plum cureiilio, apple cureulio and 
apple weevil, species which have been responsible for several yc^ars past, for knotty 
and wormy fruit in West Virginia. The author states that in the past, sound fruit 
has often'been the exception rather than the rule, and 'in many eases almost the 
entire crop has been next to worthless. The local data given by the author will be 
of great service in future studies of these important insect peste. 

Ninth Report of the State Eutomolog^lst, lift,' By W, E* 
Britton. Conn. Agric. Exp^t. Sta. Biennial Rept, 1©09-"1910, Prt« 
4, p. 325^374. 

This public document is exceptionally interesting to the economic. 
because of the detailed information respecting the occurrence of the-gipsy mpth 
at Wallingford and the progress made in extermination. An earlier mote ,i:n this 
issue, page 435, shows that the. campaign against this pest has been.,;exe®ptfionally 
' successful. Similar infestations' are likely to 'be found in other parts the'Coph* 
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try, and tlie experience gained by Professor Britton at Stoiiington and Wallingford 
will undoubtedly prove of much service in handling similar problems in other sec¬ 
tions. The rosy apple aphis, A'pliis sorhi Kalt, which was exceedingly abundant 
ill Connecticut, is discussed in detail, technical descriptions being given of the 
various stages. Among other important insects noticed are the bud moth, Tme-- 
tocera ocellmia, the leopard moth, Zeuzera pyrina, and the peach borer, Sanninoidea 
exUiosa, together with minor observations upon a number of injurious species. 
The value of this report is greatly increased by an admirable series of illustrations, 
especially those showing the characteristics of gipsy moth infestation. 


Cufrent Notes 

Conducted by the Associate Editor 

Mr. George G. Becker has been appointed assistant in Entomology at the Arkansas 
University and Agricultural Experiment Station at Fayetteville, Ark. 

Professor Clarence P. Gillette has recently been appointed Director of the Agri¬ 
cultural Experiment Station at Fort Collins, Colorado, in place of L. G. Carpenter, 
resigned. 

Dr. H. T. Fernald, State Inspector of Massachusetts, attended a meeting of 
Massachusetts Nurserymen at Boston, Jime 11th, when an organization w^as 
formed, to be known as the Massachusetts Nurserymen’s Association. Several 
states now have such organizations and the result will doubtless tend to improve 
the condition of certain nurseries and encourage a reasonable interpretation of the 
inspection laws and regulations. 

Professor R. S. Mackintosh, who has for several years served as Horticulturist of 
the Alabama Experiment Station, and has been in charge of nursery inspection and 
quarantine work, has resigned to accept a position in the investigation of peach cul¬ 
ture problems at the Pennsylvania State College. His successor is Professor P. F, 
Williams, formerly assistant to Professor Mackintosh, and a graduate of the Massa¬ 
chusetts Agricultural College in the class of 1905. 

Mr. W. S. Griesa, proprietor of the Mount Hope Nurseries, Lawrence, Kansas, has 
established, in memory of his father, the late A. C. Griesa, a research fellowship in 
entomology at the University of Kansas. Mr. H. W. Lohrenz, a graduate research 
student of entomology in the University of Kansas, has been appointed to this fel¬ 
lowship and began his work on the fifteenth of June. 

At the first International Congress of Entomology held last month at Brussels, the 
Eiitomological Society of America was represented by Dr. W. J. Holland of Pittsburg, 
Pa., Professor Herbert Osbom of Columbus, Ohio, and Dr. Henry Skinner of Phil- 
adephia, Pa. The second International Congress will meet at Oxford in 1912 on the 
invitation of Professor E. B. Poulton. 

Mr. W. C. O’Kane, Assistant Entomologist of the New Hampshire Agricultural 
Experiment Station at Durham, N. H., has been appointed Entomologist of the same 
Station in place of Professor E, D. Sanderson who resigned recently to become Dean 
of the College of Agriculture of the University of West Virgmia, Morgantown, W. 
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Va. Mr. O'Mlane will also be Professor of Ecoaoniic Entomology in the New Hamp¬ 
shire College.. 

Mr, John A. Grossbeck, Assistant in the mosquito work of the New Jctsov Agri¬ 
cultural Experiment Station at New Brunswick, N. J., resigned his position August 
Isfc to accept a position as Assistant in the Department of Invertel)rat,c Zoology of the 
American Museum of Natural History of New York City. 

Mr. J,. B. Garrett, Assistant Entomologist of the Agricultural Experiment Station 
at Baton Rouge, La., has been made Entomologist of the same station, succeeding 
Mr. Newell, who resigned to accept a position as State Entomologist of Taxas,- Mr. 
Newell’s new position has already been noted in this Journal (see page 111). 

L. M. Peairs, A|sistant in Entomology at the Maryland Agricultural Exi)criment 
Station, has been appointed assistant entomologist of the KansUvS Station. 

Prof. C. H. Fernald of the Massachusetts Agricultural College, owing to the in¬ 
firmities of advancing years, has retired from active work and has been appointed 
Honorary Director of the Graduate School. Pie has been connected witli the insti- 
tiitioii for twenty-four years and a goodly number of our more promising, younger 
entomologists have received their preliminary training under Ms direction. His son, 
Prof. H. T. Fernald has been appointed Acting Director of the Graduate School and 
also succeeds his father as Entomologist of the Station. 

Dr. E. A. Bach has been appointed State Entomologist of Virginia and Ento¬ 
mologist of the Agricultural Experiment Station. 

Dr. Burton E. Gates has been appointed to the newly established position of As¬ 
sistant Professor of Bee Culture at the Massachusetts Agricultural College and 
State Inspector of Apiaries. 

E. G. Titus, Entomologist of the Agricultural Experiment Station, Utah, is 
spending a year's leave of absence in special study at Harvard University. 


Mailed, potoher 15, 1910. 
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THE NEW ENTOMOLOGICAL BUILDING 
AT THE 

MASSACHUSETTS AGRICULTURAL COLLEGE 

The new entomological building recently completed at the Massa¬ 
chusetts Agricultural College is a large and commodious structure. 
It is placed on the eastern side of the campus, facing the west, and 
consists of two stories, basement and attic. It is constructed of 
brick and stone with a steel frame, cement floors and slate roof, and 
is considered to be entirely fireproof. 

The building is in the form of an H, the cross bar being carried 
toward the front, thus giving a central building and north and south 
wings. The central portion in front is devoted to offices, supply 
rooms, and a library on the second floor. Behind, is an amphi¬ 
theater rising from the basement and accommodating about 180 per¬ 
sons. Above this, on the second floor is the insect room, 20 by 40 
feet, and a filing and stenographer’s room. The north wing contains 
the zoological laboratory and a room for microtomy on the first floor, 
and the senior and graduate entomological laboratories on the second 
floor. In the south wing are the zoological museum, and three rooms 
for the entomological work of the Experiment Station, one of which 
is connected with the greenhouse for experimental work on insects. 
On the second floor of this wing are the gallery of the museum, an 
advanced lecture room, accommodating 60 persons, and a graduate 
laboratory for zoology. In the basement, besides the amphitheater, 
are rooms for determinative mineralogy and geology, for the rock 
collection, a pump and apparatus room, an insecticide analysis room, 
and toilet and fan rooms. In the attic are rooms for photography 

and developing, a storage room and the janitors’quarters. 
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The senior oiitonioJogical laboratory is 28 l>y 72 fec^t and has tables 
for 75 students, and the graduate laboratory will a(?coiiiiiiodate 
twenty. 

Tlie i,)uilding is lighted lyy electricity and heated })y steam froni 
the central heat and light jilant of the colkigxn 

The building was constructed from an iippropriation of $80,000 
for its erectioiij and $15,000 for equipment, this sum also including 
equipment in zodlogy. 

Though entomology, /iOdlogy and geology are at present located 
in the building, it is understood that when the growth of tlie subjects 
requires it, the last two will be transferred to other quarters, leaving 
this as the Entomological Building. 

The equipment in entomology includes microscopes, microtomes, 
and all the other apparatus usually required for sucli work, and an 
unusually full supply of books, journals and literature. 

The dedicatory exercises were held November 11, and consisted 
of an address by Dr. W. E. Hinds of the Alabama Polytechnic Insti- 
tute on the history of the Departments of Entomology and Zoology 
at the college, and the Dedicatory Address by Dr. L. 0. Howard of 
the U. S. Bureau of Entomology. 

H. T. Febnald. 

[We understand that the excellent address by Doctor Hinds will shortly be pub¬ 
lished by the Massachusetts Agricultural College, while the admirable resume 
of the development of entomological work in this country by Doctor Howard 
appeared in full in the issue of Science for December 2, 1910.-—Ei>.] 


SCUTELLISTA CYANEA MOTSCH. 

By H. J. Quatle, Southern Calijornia Laboratory, Whittier 

ScutelUsta cyama Motsch. is the most important insect enemy of 
the Black Scale {Saissetia olem Bern.) in California. This insect was 
introduced into the state in 1900 by the U. S. Department of Agri¬ 
culture through Dr. L. 0. Howard of the Bureau of Entomology. It 
is now well distributed in all parts of the state where the black scale 
occurs in injurious numbers. The percentage of scales parasitised 
also runs very high, amounting in many cases to 75 or 80%. But 
this varies greatly in different sections and in the same section in dif¬ 
ferent years. 

In spite of the frequently high parasiti 2 !ation by Scutellista, the 
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black scale still remains the most important citrus insect pest in the 
state. Taking the citrus belt over, more control work is directed 
against the black than any of the other scale pests. And, with all 
this control work, according to a statement by G. Harold Powell of 
the Bureau of Plant Industry,pn 1908, from to of the oranges 
of California were washed because of the sooty mold fungus resulting 
from black scale infestation. 

While, therefore, this parasite is well distributed, and the percent¬ 
age of scales attacked is often large, as parasitization goes, yet, from 
a commercial standpoint, at least, the Scutellista is not often a very 
important factor in the control of the scale. Of course, in many places 
the Scutellista may not be abundant enough to check the scales. But 
again where they are most numerous the scale continues to thrive. 
There is not, therefore, necessarily a direct relation between the 
abundance of the parasite and the scarcity of the scale. It is not 
unusual to find the greatest parasitization where the scales are most 
abundant; and, again, where the scales are scarce there may be very 
few Scutellista. This might be answered by the fact that the Scutel¬ 
lista being an egg parasite affects only the progeny, and that the scar¬ 
city of scales should be attributed to the abundance of the parasite 
during the previous year. This may sometimes be the case, but there 
are often other and less tangible factors at work. 

Many have been accustomed to judge of. the efiiciency of the Scu¬ 
tellista on the basis of the number of scales with exit holes, but this is 
not-the only criterion. Since the Scutellista is an egg parasite, the 
real test of its efficiency is in its ability to prevent young from appear¬ 
ing. It might seem that this is directly related to the number of exit 
holes in the parent scales, but this is not necessarily so. A black scale 
may lay from 300 to nearly 3,000 eggs, the average number being 
‘ from 1,500 to 2,000. A Scutellista larva will mature on the minimum 
number of eggs, but, if they are available, it will of course consume 
many more. But the Scutellista larva often does not consume the 
maximum number of eggs, so that in large healthy scales there may 
be several hundred young that will appear in spite of the presence 
of Scutellista larva. It is because of this failure to consume all of 
the eggs, in the case of the larger scales, and the fact that from each 
one of the 10,15 or 25% of the scales not parasitized, there may appear 
2,000 or more young, that a tree may continue to be badly infested, 
notwithstanding the large number of scales with exit holes. This 
may explain why more than 700 young black scales were counted on 
a single orange leaf growing from a twig that had 75% of the parent 
scales parasitized by Scutellista. On the other hand, where the scales 
are small or of medium size, the Scutellista consumes all of the eggs,, 
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and must be an important factor in reduciipa; tlu‘ niiinl.xa-s for tlio sue- 
ceediiig year. 

Since the Sciitellista is generally <,Hstr!l)uin(i tliroiigiioiit. cii.nis 
b( 3 it of Southern California, liitft^ can 1h‘ gtiiiuMl by turning loose, a, 
half dozen specimens in a grove of 10, 20 or -10 iu*rr^s where a,re 
already many liiiiidreds or tliousainls, for (.he inora.l (‘ffeeir on 

the grower. Sometimes the s(?al(3 may la,rg('‘ly disa])pea.r follow¬ 
ing year, and sonicdvimes tlie Scutellista may Ix^ a, great helf) in this 
decrease, but in such cases it is on account of tliose airt^ady }■)r<^s(‘nt 
in the grove rather than the supposed great ini])ei,iis givcni by th,e 
half dozen introduced. Of course the artificial iatrodudaon of Scutel¬ 
lista in places where they do not occur, or are not well i^stablisluHl, 
should be greatly encouragcxl. 

The good that might result from the introduction of Scutellist.a is 
often rendered negligible because the sealer is not in ( he |)rop(‘r stage 
to be attacked. With such introductions in most |)lac(‘s iii soutlu'm 
California during July and August, or evc^n later of tins year, notliiiig 
was left for the Scutellista but to perish. At this sc'ason all tJu? (*ggs, 
or nearly all, had hatched and the parasites Avill not ovi])osit on the 
young scales. This is true also of those already pri\seiit in the grove 
and hundreds or thousands must perish unless i.hey find s<nno scale 
out of season with those that have been attacked. IndcHMi, this is the 
most serious matter in the whole Scutellista economy and is a. great 
drawback to their rapid niultiplication. This parasite^, was luirdly 
intended to depend, exclusively on the black scale, 'whe!*e there is a 
uniform hatch of the insect. Fortunately in most |)arts of Califtunia, 
and possibly other places where the bkudv scale occurs, ifuu'e are enougli 
of tlie so-called hatch’' to maintain the |Kirasi(;e until tlu^ bulk 
of the scales are in tlie proper stage again. 

Life HiSToxiv and IlAimrs 

The egg is pearly white in color, ellipt(>-cyli!uirieal in slmpe, with 
tapering appendage at one end. The lengtli of tlie body of tluj egg is 
about ,t37 mm. and the appendage al)out one half that length. Thi) 
eggs are inserted Ijeneath the scale, xisually under the arch at tlic pos¬ 
terior end. 'The scale need not necessarily be in the egg st<agc, for 
eggs have been found both in the field and insectary under scales that 
had not yet reached the egg-laying stage. The hatclring period 
during,the summer months is 4 to 6 days.' 

The young larva upon hatching soon begins to feed on the eggs of 
the scale by sucking out their contents, o.r, if eggs are not present, it 
attacks the insect itself. .Several cases have l),een observed where 
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the larva had grown to considerable size under a scale that had not 
yet laid eggs. It is not, therefore, strictly an egg feeder, as generally 
supposed, but of course eggs constitute the normal food. Larv^ 
have 1)0011 reared from the Soft Brown scale {Coccus hesperichim) in 
whicli cas(\s no eggs were consumed for this scale lays no eggs. Larvae 
have iilso lanru seen feeding on others of its kind. This cannibalistic 
iialiit must rather common for in nature cases must often occur 
where several eggs are deposited under the same scale. This is not 
usually dune liy the same insect but by different individuals, as ex¬ 
plained later. 

The full grown larva preliminary to pupation hollows out a cell 
in the old egg skins and mats them together more or less with a small 
amount of silk. Strands of silk are also frequently, or usually, spun 
from tlie twig to the inner edge of the scale. Whether this is done in 
an effort to enclose itself on all sides with a small amount of silk, or 
whether it is an instinctive provision to assure the old scale adhering 
to the twig during pupal life, or both may only be conjectured. But 
it is a common conclusion that old scales harboring Sciitellista pupae 
are not lifted from the twig so readily as those not parasitized. Black 
scales tiiat have been parasitized by Scutellista are more likely to 
remain longer on the tree than those that are not. These may remain 
on the tree for two Or three years in many parts of Southern Cali¬ 
fornia where there is l)ut little rain or wind to dislodge them. This 
fact is not often taken into consideration in estimating the amount of 
parasitization, so that those scales with exit holes increase with each 
yearns infestation, while those without exit holes are more likely to 
drop off. 

The amount of food consumed or the number of eggs of the scale 
iiecjessary to bring the larva to maturity varies greatly. A scale has 
not yet been found too small to have a Scutellista pupa. The smallest 
mature black scale has been found to be less than one half the size 
of the largest. Tlie smallest may have a maximum of 500 eggs and 
the largest' from 2,700 to 3,000. The size of the mature larva varies 
greatly, ae<*,ording to the abundance of eggs, and likewise the adult. 
M'ales, of course, are much smaller than the females and there seems 
to be a preponderance of males in the smaller scales. No eggs hatch 
in tlie case of the smaller 'numbers of eggs, but several hundred may 
hatch in the case of the larger numbers. The length of the larval 
period varies from 16 to 21 days during the summer season. 

The mature larva is white in color, with the darker gray of the 
digestive tract showing through the body wall in some of the speci¬ 
mens. The average size of the full grown larva is about 3 mm. and 
the width about 1 mm. It is broadest at the head end, while there 
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is a gradual tapering toward the posterior end. The (externa,! iiioiitli 
parts consist of a pair of sharp pointed chitiiious liouks whicdi are 
used for piercing the egg shell or tlie body wall of scailcxs. 

The pupa is almost jet black in coloi-j havitig ciuuigc.'d very cfuickly 
from that of the white larva. The length of tlir^ |>u}'>a va,ri(^s from Lf) 
to 3 iniri. The large scutelliiin extends to the |:)ostej‘ior margin of 
tlie second abdominal segment. The duration, of thc-i fnipal sta,g(‘. is 
from 16 to 19 days. The most usual nuuibcr under* a single scale is 
one, but not infrequently two are found, more rarely tlircx^, a,!ul in l)ut 
one case out of several thousand scales lifted, four pupa;' were found 
in four separate cells beneath a single scale. 

The adults upon transforming from the pupa eat out a round hole 
usually on the dorsal surface of the scale. They may remain a, short 
time beneath the scale before emerging, since occasionally upo.n lift¬ 
ing a scale the mature insect will be seen to escape. They liave l)eeu 
observed to oviposit within 24 hours after emerging. Tlie ovipositor 
is inserted almost invariably under the arch at the fiostcrior ii|). 
Sometimes two or three insertions are made and the egg deposited, 
all within about half a minute. Oviposition'has been observed to 
occur under scales from which all the eggs had luitched, under scaJes 
already occupied by Scutellista larva, under scales where not enougli 
eggs remained to bring the larva to maturity, and wliere tlie y(,)ung 
had hatched but died before emerging. In the field ovipositiou 1ms 
been noted where the scales had not yet reached tht'. egg laying stage, 
the so-called rubber stage,^^ and in the laboratory undca* forced con¬ 
ditions it has occurred on scales after the first molt. Oviposition lias 
not been observed, even under lalioratory conditions, in tlie (‘ase of 
very young scales. Several eggs may be laid in succession but these 
under different scales. Other iiu.lividuals will lay eggs undm* these 
same scales and this probably accounts for two or more larvie under 
the same scale. 

Mr. E. W, Rust of this laboratory has apf)arently cletermimHl that 
this insect may reproduce parthenogenetically. M'ature b!ac.k scales 
with' eggs were allowed to remain for a week under covm* in ord.er to 
allow any'chance for Scutellista eggs that might be present to hatch. 
In the meantime several pup^e were put each in a separate box and 
the adults allowed to mature. Two of these unfertilissed females were 
placed in a vial'containing a twig with a single black 'scale. Several 
days later the,scale'was lifted and two Scutellista eggs and four newly 
hatched larvse were found. Since the eggs hatch in from 4 to 6 days, 
the eggs and larvse present, must have come from the'Scutellista liber¬ 
ated. Parthenogenetic reproduction is not necessarily common for 
the number of the sexes is approximately equal, and often even a 
slight'excess in'favor'of the males. 
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Tlu'^ lengtli of the adult life is from 9 to 12 days. Adults died within 
i.his period whether tliey ,Avcre confined in a pill box with no food^ or 
under |)ra,ctically natural conditions. Thus far they have not been 
seen, feeding. It is possible that they feed on the surface tissue of the 
oranges (,)r somctliing else, Init this has not been observed. But that 
little f(H5d, if any, is taken in the adult stage seems likely, from the 
fact that the adult life is the same whether confined without food or 
iii. the |)resen(je of its probalile food supply. 

The stagers ami abundance of Scutellista are very much dependent 
upon tlie same conditions in the scale. Since the black scale is at the 
height of egg laying in this section in June, it is then that Scutel¬ 
lista larva or pupa will be most abundant. The period of greatest 
emergence of adults is during July. Many fail to lay eggs at this 
time because the scales are too young. It is necessary to find a scale 
out of season with the ordinary brood which, developed the Scutellista 
in order for eggs to be deposited and the species perpetuated. 

The number of broods in a season is not well defined. One record 
from egg to adult will serve to indicate the length of life and duration 
of the different stages. Egg laid July 22; egg hatched July 27; 
pupated August 1.2; adult emerged August 2(); adult died September 
4. Tlie egg period is thus 5 days, larval 16, pupal 15, adult 9, or a 
total of 45 days for the life cycle from the egg to the death of the adult. 
If tlic scale were in the proper stage at the end of each, generation 
tliere would appear from 3 to 4 generations of the parasite during 
the summer months, that is from May to September inclusive, and 
there may 1)0 2 or 3 generations also during the winter season, but on 
account of the unfavorable conditions of the scale 4 or 5 will probably 
be nearer the actual number. 


ON SC),ME PHASES OF PARASITISM DISPLAYED BY 
INSECT ENEM:IES OF'WEEVILS'^^ 

By W. Dwight Fibkce, U, jS, Bureau of pMtomology^ DallaSf Tex* 

In a .recent article Mr. W. F. .Fiske^ has defined a certain phenome¬ 
non as superparasitism, which has hitherto been recorded by the 
present writer as accidental secondary parasitism.® In defining this 

iPublished by permission of the Chief of the Bureau of Entomology. 

sW. F. Fiske, Siiperparasitism: An Important Factor in the .Natural Control of 
Insects. Joum. Econ. Ent., VoL 3, pp. 8S-97, February 15,1910. 

W. D. Pierce., Studies of Parasites of the Cotton Boll Weevil, IT. S. Bur. But., 
Bul7S,p,S3, January 21,1908.' ' 
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plienomeiioii^ Mr. Fiske h,as performed a sigaal service. It seems 
worth while to present some concrete exanrples whieii liiive come to 
the notice of the writer^ in- order to make ttiis iiitcrc'si.ing -pliase of 
parasitiKSiii more widely understood. Ih'icf perusal of tliC'. records of 
tlie Southern Field Crop Insect Investigations se(3ms to show tlio ex¬ 
istence of a number of important i)hases of su|)Cirpara,sithsni in addi¬ 
tion to those brought out by Mr. Fiskc-its work on tl'Ui gy|)S 3 ’ moth 
parasites. 

x4ii effort has been made to classify the various examples which Iiave 
been gathered in such a manner as to show in liow many ways the 
parasites may interact upon each other, even in as sim|}le a parasite 
problem as the boll weevil presents. There are many othcu:' biawiclies 
of entomological research where parasite conditions are far more 
complicated than in the instances herewith cited. 

Insect parasitism of weevils may be classified as follows: 


( Simple i Endoparasitism 
1, Primary ] I Ectoparasitism 

( Multiple Endoparasitism 


2. Secondary 


tlyperparasitism 

Superparasitism 


These different phases may therefore be defined in couplets. 

Primary parasitism is an original parasitic attack upon a host. 

Secondary parasitism covers all subsequent atta,cks by parasites. 

Simple parasitism is the attack by a single iiidividual 

Multiple parasitism is the normal simultaneous attack !)y a nimi“ 
ber of individuals of the same species. It is prolialily the result of 
polycmbryony in many cases. 

Endoparasitism is the internal attack of a parasites 

Egtoi^aeasitism is the external attack of a parasite, 

Hyperparasitism is the normal attack of a |)arasit<3 specicss u|)on 
another parasite species. 

Superparasitism occurs when a normally primary parasite, attacks 
a host already parasiti^sed, and tlm result is that the latest coiner 
generally attacks its predecessor. 

Predation complicates parasitism many times and in fact Ijrings 
about the same results as superparasitism'; in other words, a struggle 
between forces working for the same end —the control of the'host. 

The following examples have been collected to illustrate each of 
these phases or their combinations: 

Simple ectoparasitism is the commonest phase o| parasitism upon 
external feeding weevils. Some of these parasites are quickly fatal 
while others are much dess so. Bracon mellUor Say/Calokew sp.| 
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Cermnhycohim sp.;, Enryioma tylodermatis Ashmead and Micro- 
donionierm anthrntmii Crawford are normally primary ectoparasites^ 
attacking weevils wiiicli do not enter the ground^ their attack being 
fata] in a very short time. Sigalphus zygobaridis Crawford attack¬ 
ing Zy{j()barLs Pierce, Sigalphiis curcuUonis Herbst attack¬ 

ing C()n'Oirachelu>^ sp., and probal)ly Etdrichosiyma albipes Crawford 
attacking ArileuteH tenurpe,^ Dietz and Smicronyx tychoides LeCoiite,, 
are normally primary ectoparasites, attacking weevils which enter 
the ground for pupation, and do not kill the host until it has formed 
its earthen cell. 

' Averted simple ectoparasitism: Sometimes it happens that two 
different kinds of insects live in the same plant in a similar manner 
as AntJionornus squamosiis LeConte and the fly, Rhagoletis grindelicB 
Coquillett, in heads of Grinddia squanosa nuda. An instance of 
averted parasitism occurred in the attack of this fly by Eurytoma tylo- 
dermatu. 

Simple endoparasitism is not very common on the weevils which 
have been studied. The solitary hidden eggs of most weevils do not 
invite extensive parasitic attack; hoivever, Girault has recorded 
Anaphoidea conotracheli Girault from eggs of Conotmchelus nenuphar 
Herbst, and A, sordida Girault from eggs "of Tyloderma foveolatnm 
Say. The larvae are more frequently attacked. Among weevil para¬ 
sites endoparasitism is displayed by Myiophasia mnea Wiedemann, 
Ennyonima globosa Townsend in the TachinidiB; and by Tetrastichus' 
hunteri Crawford in the Chalcidoidea, all attacking the boll weevil. 
Weevils of the genus Couotraclielus are attacked by Cholomyia 
ina^quipes Bigot, Metadexia hamlis Giglio-Tos, and Myiophasia mnea 
Wiedemann. The latter parasites are therefore forced to dig their 
wa,y to tlie surface of tlie ground. 

Multiple endoparasitism is probably the result of polyembryony 
in the following cases which are the only instances of multiple para¬ 
sites of weevils known perfectly to us; viz., Horismeniis Uxivorm 
Crawford attaclving Lixus scrohicollis Boheman, and an uiidescribed 
Tetrastichus attacking Orthoris crotchii LeConte. The number of 
Horismenus bred from a single host was very variable, being some¬ 
times as Iflgh as 47. In both cases the parasites are internal and leave 
the host to pupate. 

True hyperparasitism is at present unknown in the studies of 
weevil parasites. 

Non-patal sxjperparabitism will be seen by the examples rendered 
to be much less common than the fatal It 'displays several very 
peculiar phenomena., 
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Ill the following examplets two primary simple e(*ii,>|)a,rasitc‘Sj not 
always being of the same s])ceies, liavo suecessfuily tired from a single 
liost. 

2 iiracon- ?iiellUor 8t\,y.. I cxiuniilc*. 

1 9 (.'(itokiccm inQertus AshuuMul, I 9 C('rttnif>i/('nhms Ashiiiral.. 1 

exarupki. 

1 c)^ 1 9 CVrr?a/;'//o)tea AhI^ 

2 Ce/rambycMu,^ cyanieepH (froai J/ixus) — 1 C‘x:u,upie. 

2 $ Miicrodonio'meriis <mihmi(md Crawford — 1 exarapie. 

2 d i\iicrodon(mieniH anihomnii Crawford -- I. exaioplo. 

1 (Uyptomorplia rar/a/or Say and 1 Cmtmhijcohmi^ ajaniccym Aslunoa<l (from Lixus) 

■— 1 example. 

An example is at hand of the breeding of two species of mii!ti|)le 
parasites from, the same host: 

7 Ap}mcha;ta fasciata Fallen, 2 Aphiochcda pypimn Z(4terHiedi — 1 (‘xaiipde. 


Combined simple ecto- and multiple endopaeasitism is a most 
peculiar phase of siiperparasitism. 

From Lixm scroMcolKs parasite records we obtain tlie following 
interesting records in this category; in each example all survive: 


Numerous Eorisnwmis lixivorns Crawford and ^ 1 Cerambycobiiii^ eyahiceps Ash.** 
mead — 2 examples. 

Numerous Horimienm lixivorus Crawdord and .1 hkmatolacciis lyladaimp- Aslimead 
—* 1 example. 

Numerous Horismenus lixivorus Crawford and 1 EuryIonia tyhilermatiB Ashmt'ad 
2 examples. 

8 Horismenus lixivorus Crawdord and 1 unknown — 1 exa,mpl(\ 

47 Horismenus lixivorus Crawdord and 1 Cerambycobius q/anmps Asimwad — I 
•example. 


Cannibal buferparasitism: It frequently occurs wlmre parasitism 
is high that the duplication known as superparasitisin l,)cci„)mes a 
normal phenomenon. The females of a given species ma*y rc‘pc^at ovl- 
position in the same host which they luive tliomselves formerly 
attacked, or which another individual has attacked, With noiunally 
solitary parasites superparasitism, is tlmn inevitalilo, ajid the se(a:md 
coio,er usually devours the first* ' We have a rccjord of a l)oll wec^vil 
larva b^earing a dead fully grown parasite larva, which l,)o.re a dead 
half-grown larva, which in turn bore a minute living larva, and on 
another part of the dead host was another minute larva which 
would ultimately ■ have a struggle with the first, The egg shells 
present proved them all to be conspecific. 

In most’ cases of' cannabalism both individuals die but we have the 
following records in which one survived: 

2 Bracon meUiior Say, 1 9 survives — 1 example/' 

2'(d* Cerom%cdl5>iw Ashm., 1 survives-—1 example* 

2 Eurytoma tyhdomatis Asnm.,' 1 9 survives —-1 example. 

7 Eurytoma tyhdenmtis Ashm,, 1 <?> survives — 1 example. 
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The following examples in which all died show how much duplica¬ 
tion of energy there frequently is: 

2 Cftloldrcui^ JiuMleri Crawford — 7 examples. 

(UitaUwcAia huntcri (;'4*awford — 2 examples. 

4 (^iiloliwcus h.unteri Crawford —■ 1 example. 

5 hunkri Crawford — 1 example. 

2 (■afohwcus inccrtiis Asiuiu^ad — 3 exampkis. 

2 CiiloldccuH incerlus Ashmead — 1 exain])le, 

4 CdloldcciiH incerlm xislunead — 2 examples, 

5 (kUolaanis incertus Ashmead — 1 example. 

(} Caiolacciis incertus Ashmead — 1 example. 

2 EuTyioma iylodermaiis Ashmead — 7 examples. 

2 Ihmjloma Iylodermaiis Ashmead — 2 examples. 

5 Euryimmi tylodeniiatis Ashmead — 1 example. 

2 Microdon.tonwrus arUhono‘m,i Crawford — 1 example, ^ 

2 M'icrodonUrnierus aMlmiomi Crawdord — 1 example. 

4 MicnMkmkrmerus anthonmni Crawford — 2 examples. 

8 Microdonto-nierus mdlionomi Crawford — 1 example. 

Mixed supeeparasitism is that phase in which two or more species 
are brought together upon the same host. The following records will 
•show how common it is among parasites of the boll weevil. 

We have many cases with only two parasites involved in which one 
individual survived. The sex of the survivors and the number of 
■examples are given at the end of each line: 

Unknown super, Catolaccus kunteri — 1 example. 

Bracon mdlitar super, unknown —-19. 

Catolaccus sp. super. Bracon melliior — 19. 

CdioUuxm hurUcri super, unknown — 19* 

Catolaecm hienUri super. Bracon mellitor — 19. 

Catolaccus incertus sup(U’. Bracon. mellitor — 2 9. 

Cerambycohius cushmmi super. Bracon mellitor — 8 cf (7), 9 9 . 

Ceramhycohius cyaniceps super, iinknowm — 1 c?’. 

Cerambycohius cyaniceps super. Bracon mellitor — 23 cf (6), 28 9 . 

Ceramhycolrm cyaniceps super. Catolaccus himteri — 2 c? , 2 9. 

€era7nhycahvim cyaniceps super. Catolaccus incertus 1 cf*, 3 9. 

Eurykmia tylodermatis super, unknown— 1 & (3), 2 9. 

Euryioma tylodmnaUs super. Bracon mellitor — 8 cf (2), 2 9. 

Euryloma sp, super. Bracon melliior — Icf*. 

Microdonkmerus anthonomi super, unknown — 1 cf , 1 9 * 

MicrodonionuTUS anthonomi supew. Bracon inelUtor 4 c? (3), 14 9. 

Microdonlomerus anthonomi super. Catolaccus kunteri —^19. 

Microdonkmerus anthonomi super, Burytorna iylodermaiis — 1 cf*, 19. 

The number of examples is much smaller where more than twfr 
individuals are concerned and one survives. 

2 unknown, 1 dipteron (survivor) — 1 example. 

2 unknown, 1 9 Eurytoma tylodermatis (survivor);— 1 example. 

3 Eurytoma tylodermatis^ 19 Microdontomerus anthonomi (suryivor) —* 1 example. 

3 Eurytoma tylodermatis (1 9 survives), 2 Catolaccus kunteri — 1 example. 

6 unknown, 1 9 Catolaccus hunteri (survivor) — 1 example. 

7 Catolaccus hunterij 1 Microdontomerus 'mtkonomi (survivor) ' 1 example. 

16 unknown, 1 Microdontomerus anthonomi (survivor) — 1 example. 

In the majority of cases studied all superparasites died. These 
records are here grouped according to the number of individuals con¬ 
cerned. 
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L two parasitet^ iiivolvcKl.) 

2 unknown — 75 exainplos. 

Unknown !Uid Hracon 7ndlilor — {) ('x:tui|)I(\s. 

Unknown and Cdloldcctis hwntvH -—2 (‘Xjunpk's, 

Unknown and Cdtoldcaa^ inmiuH ■— 1 (^xjunpln. 

Unknown and n//n/n*(V‘p.s* -- J (‘xa.nipl<‘. 

Unknown and Ewrylomn lylodn'math'^ ~ 1 (‘xain[)l(', 

Caiolavcufi hvnleri and (krambyrolnui^ cyan ire . I (‘xanipk, 

Cai.alacciis h-mUeri and Enrytonui tylndvnnaiU - 2 r'xa,niplos. 
Calolarcds incerlus and Ewrytoimi tyladennaiis \ (‘xiunpln, 
CEj'mnbycohius cnsJmiani auper. Hracon mdlilor — 3 oxainpitss. 
Cerambycohhis cyaniarps super. Bracoii mdlilor — 1 example. 
C(rnmhyc()bius cymiicepii and Eurytoina tyUHlerviaUH — 1 exjun})le. 
Euryloma lylodcrmalis sup(ir. Bracon meUitor — 1 exaniplc, 

Eiirylovia tylodermaiis and Microdordomenis anthonomi — 3 oxarn})lt'S. 


2. (Three parasites involved.) 

3 unknown — 10 oxarapies. 

1 unknown, 1 Calolaccm, 1 Euryloma —1 exampkn 
1 Bracon 'mdlilor, 2 Euryloma tylodermaiis — 1 oxa,inpi(>. 

1 Catolaccm kimleri, 2 Eurytonia tylodermaiis — 1 exainpkn 

2 Calolaccus incerlus, I Eimjtoma lylodernialis — 1 exain{)le. 

3. (More than three parasites involved.) 

4 unknown — 5 examples. 

1 unknown, 3 Calolaccus hunlcri — 2 examples. 

2 Calolaccus hunteri, 2 Euryloma tylodermaiis — 1 exaitiple. 

5 unkiiown — 4 examples. 

4 Calolaccus incerlus, 1 Euryloma tylodermafis — 1 (example,. 

2 Ceramhycohius cyamceps, 3 Microdmlonmiis anthonomi — 1 example. 

2 Euryiomu tylodermaiis, 3 Microdonionicrus anthonomi ■— 1 (jxainple. 

6 unknown — 1 example. 

2 Calolaccus hunteri, 4 Microdontomerus anihanomi 1 (ixaanple. 

3 Catolacaus hunteri, 2 Euryloma tylodernuitis, I. Mierodontomerns aulhonomi — 1' 
example. 

4 Calolaccus incerlus, 2 Euryloma tylodermaiis — 1 exampiia 

7 unknown — 1 example. 

6 Catolacciis hunteri, 1 Euryloma tylodermnlij^ ■— 1 exampka 
4 Calolaccus incerlus, 3 Euryloma lylodvrmalls — 1 (ixample. 

8 unknown — I c‘xampk'a 

3 Calolaccus hunteri, 3 Euryloma lylodmnatis, 2 Mricrodonlonwrim antJurnomi ~ 1. 
example. 

9 unknown — 1 example. 

11 MicfCKkrntomeruB mdhonoud, 1 CenmihyciMiis cyauiceps 1 exainpicn 
13 Microdontomerus anthonomi, I Euryloma lylodmnaHs — J. {‘xann.de. 

16 unknown -“~»2 exaraplcB. 

20 unknown — 1 exainple. 

26 unknowm — 1 example. 

Combine!) simple ecto- and endofakastttbm : It was frequently 
found that boll weevils internally parasitissed'by Tetrmtichm Imnten 
Crawford were externally parasitized by one or,more other parasites;- 
such cases are usually fatal for both, 

Tetraslichus hunteri lives, unknown external dies — 2 examples.- 
TetrasHchus hunteri dies, Calolaccus hurUeri lives1 example, 

Tetrastichm hunteri dies, unknown external dies — 5 examples. 
reirasiichus hunteri dies, Ceramhycohim cyaniceps dies — 1 example. 




Deeeiiiberj ’lO] 


PIERCE: WEEVIL PARASITISM 


457 


7\‘ira,s[ieJiNii hiinteri dicB, Cerambijcobius cyaniccps and unknown external both die 
—" 1. exjunple. 

Tcini^sltphus hmiteri dies, 3 unknown external die— 1 example. 

TclranUchiiH hunleri di(‘S 5 ^ Catolaccus hmitevi and 4 unknown external, all die — 1 

c^xaiuple. 


Predation upon Parasites 

As was reunarked ou a preceding page predation frequently compli¬ 
cates para,sitisni and renders it of no avail. Of course many kinds 
of predation are accidental but the following examples will illustrate 
some phases wliich greatly resemble superparasitism because the attack 
is by larvar. 


Unknown Coleopteron super. Bracon mellUor — 1 example. 

Unknown Coleo].>teron super. Catolaccus hunteri — 1 example. 

Unknown Coleopteron super. Eurytoina tylodermatis — ■ 1 example. 

CaloTama' sp. super. Bracon ^neUitor — 1 example. 

Catormna sp. super. Cerambycoldus cushmani — 1 example. 

Hydnoeera pubtscem super, unknown — 1 example. 

Ilydnocem pvhcsccris super. Bracon mdlilor — 11 examples. 

IIyndocmi ptihescens super. Catolaccus inccrtiis — 2 examples. 

Hydnoeera jmhoscens super. Ccramhycohius cyaniceps — 1 example, 

Hydnoeera puhescens super. EuryUmia iylodermatis — 1 example. 

CaloTama sp. super. Cerambycohius cushtmni super. Bracon mellitoj — 1 example. 
Unknown predator supen'. 9 Cerawthycohius cyaniceps super. Bracon fnellitor — 1 
e.xaraple. 

Ill the following examples the predation is by adults and is less 
apparcrntly similar to superparasitism although the results are identi¬ 
cal: 

Unknown predator suficr, Catolaccus hunleri — 1 examph). 

IJnknown predator super. Catolaccus incertus — 1 example. 

Ants super, unknown parasite 1 example. 

Ants super. Eurytmna tyloderniaUs — I example. 

Mites super, Bracon mdlilor — I example. 

Calharius cassim super, unknown — 2 examples. 

Gathartus cassim 8Ui)er. Bracon melitor — 1 example. 

2 Cailuirlm cassim BUper. Calolaccm Imnieri — 1 example. 

Srdcnopm gemmuki Brawn mdlUor — 1 example. 


StJMMAKY: As the large number of records given herewith makes 
it difficult to compare the different phases described, the following 
summary iias Ikhsu compilo<l: 

Simple cctoparasitism: normal — the vast majority of examples. 

Averted simple cctoparasitism — 1 example. 

Simple eudoparasitisin: normal — only common ia certain sections. 

Multiple endoparasitism: normal— very common on weed stem 
weevils. 

True hyperparasitism: not recorded. 

Non-fatal simple superparasitism involving two individuals — 8 
examples. 
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. Noii»fatal multiple superparasitisni involving* .S(rvcu‘a-i 11,1(1!vid uaJs ~ 
1 exaii.iple. 

Coiiibined simple ecto- a.iKl luultipie en<l(>pa.riisitiHm (noii-faia.l) — 
7 exa-mples. 

Cjannibal superparaBitisiu with one survivor.4 exa!ir|)l(‘s. 

Mixed siiperparasitiso'i involving only two individuals wiili, one 
survivor —142 examples. 

Mixed superparasitism involving several individuals wit.li imo sur¬ 
vivor — 7 examples. 

Combined simple ecto- and endoparasitisin with one survivor ~ 3- 
examples. 

Fatal cannibal superparasitism — 34 examples. 

Fatal mixed superparasitism involving two individuals —■ ll)2' 
examples. 

Fatal mixed superparasitism involving several individuals.- 54 

examples. ^ 

Combined simple ecto- and endoparasitism (fatal) — 9 exam})lf\s. 

Total noil-fatal superparasitism — 16 examples. 

.Total siiperparasitism with one survivor — 156 examples. 

Total fatal superparasitism — 199 examples. 

Predation by larvae upon primary parasites — 21 examples. 

Predation by larvae upon superparasites ~ 2 examples. 

Predation by adults upon primary parasites ~ 10 examples. 

A superficial study of the examples given would |)orliaps give tlie 
idea that siiperparasitism is a serious drawbaidc i;o control l)y inira- 
sites. It must not be forgotten that the many thoiiHands of examples 
of pure simple parasitism have been omitted from tlu'*, discusHion, 
The writer^s observations upon this most interesting |)hcn<)menon are 
that superparasitism seldom if ever occurs until tlio percentage of 
parasitism has become comparatively high. From the point wfK 3 re 
superparasitism does begin, however, it very rapidly acts as a clieck 
upon parasite increase until it almost completely stops the control 
at 75 per cent. Owing to the many other elements of weevil control 
it is seldom possible for parasitism' to reach much above 45 or 50 per 
cent of the total number of weevils in the field. The other factors may 
be counted upon to average about 50 per cent of the total. With 
very favorable conditions the parasites sometimes reach as many as 
'75 per cent of the weevils. ’ 
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ON THE LIFE HISTORY OF THE ALFALFA LEAF--WEEVIL 

By E. G. Fitus, Logmij Utah 

Tlic alfiilfa leaf-weevil (Phytonomus murmus Fab.) now occurs in 
at lejist eiglit counties in Utah. 

In 1908 the distribution was probably limited to 100 square miles 
in Salt Lake and Summit counties. It now covers an area eighty 
miles long, north and south, by seventy-five miles east and west or a 
gain in 1909 and 1910 equal to sixty times the previously infested area. 

The present knotvn infested area covers all of Salt Lake and Davis 
counties, north half of Utah county, southern part of Weber, north¬ 
eastern Tooele, northwestern Wasatch, eastern Summit and the 
south half of Morgan county. 

Specimens have been taken from trains passing thru Box Elder and 
Cache counties, these two counties forming part of the north bound¬ 
ary of the state. It is not unlikely that there are isolated colonies 
breeding in these and other counties. In Summit county it has 
nearly or quite reached the Wyoming line. 

There are so many means of distribution, such as the spring and 
summer flights, railroad and wagon road transportation, carriage in 
fruit packages, household goods and other, packages, that it is cer¬ 
tainly a question of but a short time before the species will be present 
in other states. 

Food Plants 

It has been found feeding and breeding on seven species represent¬ 
ing three genera of plants: alfalfa (Medicago mtiva)j burr-clover 
(M, hiqndma), white sweet clover (MeMlotus alba), yellow sweet clover 
{M. oftcimlu), red clover {Trijolmm pratense), white clover (T. 
re/pens), alsike clover (T. hybridum) and crimson clover (T. incar- 
naium). 

Several species of clovers have been described from the Rocky 
Mountain region but these seem to be rather rare and so far the weevil 
has B,ot been found attacking them. 

The wild sweet pea {Lathyrus venostis) is not uncommon thruout 
the state, but even where growing beside infested alfalfa plants it 
has not been attacked. 

Failure has resulted from attempts to breed the weevils in captiv¬ 
ity on hairy vetch (Vida villosa) and buffalo pea {Astragalus utahen^ 
sis). Adults are often found hibernating beneath the leaves of this 
latter plant and in captivity wduld occasionally eat small pieces from, 

the leaves. . ' ' , - ' 
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The species certain!}" prefers alfalfa to any other food plant so far 
recognized. Its next choice appears to he burr-clover (also n Modi- 
cago)j closely followed by white sweet clover. Its prescuiec^ ou ot'her 
clovers is rather rare, and it is unusual to find Ijiirr- or whh.e >swc(:‘t- 
clover infested early in the year. 

Broods 

There is evidently but one brood of the insect, t)ut a.s the season 
advances it becomes more and more difficult to distinguish bcvt.ween 
specimens of over-wintering weevils and weevils tliat issued diirir 
the season. The length of life of the adult cannot be definitely 
stated even in months. We have kept adults from the tinu) tliey 
issued in May until a year from the following Nov( 3 inber, though it 
is probable that this is an unusually long period for thevin to live. 

Copulation has been noticed of newly-issued males witl\ females of 
the previous year in early July; and very soon afterward l)etweeri 
specimens of the year, while mating of the over-wintering spcHauKuis 
appear to continue from spring to fall. The males have tlie Siune 
habit as those of P, punctatusj reported by Dr. Folsom ^ in that tliey 
follow the females around and mate a number of times. 

Eggs and young larvae found late in the fall, Scptemlicr to Novem¬ 
ber, are probably progeny of over-wintering females and not members 
of a second brood. It is probable that many of these larvie perisli on 
account of unsuitable weather conditions but I have had adults issue 
as late as November 28. 


Hibernation 

Many of the adults go into hibernation ea.rly in tlie fall, I'ven as 
early as the first week in August, Tho many of tliesc''^ (^ome out 
to feed at times, it has been noticed that even a passing cdoud 
will drive them to shelter. A cold rain following a hot (h\,y seemed 
to be quite destructive so that it appears they are very suscc|)t.i!)le to 
climatic conditions during this period. (Virtainly a hirge number of 
beetles die during the summer and fall of the ycuir they a,re bred. 

A small amount of shelter seems'to suffice for wiiitm* iirof.ectiom 
Burlap bands on apple trees are favorite places and where sucli bands 
were placed on fence-posts along an alfalfa field many weevils were 
collected. They do not ^appear to be gregarious in their hibernating 
habits but each seeks its own shelter^ under grass, liark, in liollow 
trees, crevices in the ground, in buildings or almost any protected 
spot. 

naOQ: Folsom; Ill. Agr. Exp. Bta, Bui. 134, Apr., p. 162. 
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Spring Feeding Habits 

They ap|3ear again at the first approach of spring and begin feeding 
on the alfalfaj making punctures in the stalks. This is very different 
from the siitniner and fall feeding when they rasp the epidermis from 
the stalk and slit the loaves into ribbons. 

The feeding-puncture is irregularly oval in outline and usually made 
by slitting and gnawing the cavity. The weevil apparently gouges 
out its food and will stand for some time working small pieces loose; 
it will then withdraw the beak, chew and swalloAv the food and again 
•eturn to the puncture. The injur^r is very often severe, especially 
hO young stalks which are so deeply cut that many wilt and break off. 
During the w-armor part of these early spring days weevils have'been 
noticed mating, and egg-laying certainly commences soon after they 
come from hibernation. The spring flight begins with the first con™ 
tinned warm weather, 

OVIPOSITION 

The eggs arc at first laid singly on the plant; in the buds, axils of 
the Icavc'.s, on tlic stalk or beneath the leaf sheath. In this latter case 
tlie ovi])ositor is inserted thru the sheath, the egg being placed inside 
in conta(‘.t with the stalk and not in the tissue of the leaf as reported 
for P, by Wildormuthd Two to three weeks after egg- 

laying commences the female begins ovipositing in the stalks and this 
form of oviposition becomes more common as the season advances. 

The egg-punctiires are usually cleaiircut and almost circular in out¬ 
line. The weevils scon making these punctures made but one cut 
with the betik. Standing lengthwise of the stem, head downward, the 
beak was insi^rted at an angle slightly toward the base of the stalk and 
given a steady pull up a,rid in, tliiis making an elongated slit inside the 
stern, botli below and above the puncture. The beak was then with- 
<lrawn a,nd tlie inscrct cither turned around or walked forward and 
|)iisl:i(H,l lier ovipositor into the puncture. From thirty seconds to two 
mi mites wcvrci occupied in laying the egg, the ovipositor being with¬ 
drawn afi-er eacjlr egg-deposit. 

Sometimes a puncture is filled with eggs until they project from the 
apertaire. When the female docvS not fill the puncture with eggs she 
sometimeB plugs it with a small ball of excreta or a little mass of epi¬ 
dermis gnawed from tlie stalk. Sometimes before inserting the beak 
to make the puncture she first gnaws away the epidermis. 

Egg-punctures in a slender stalk may cause the leaves to wilt and 
the stalk to die and the same thing occurs when too many egg- 
punctures are made in a larger stalk. 

^1909: Webster; ll S. IX 'A. Bur. ,Ent. Bui. 85, pt. l,^p. 9. 
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The following taTlas furnish (hita relating to feodiiig-pimei.iircjs, egg-- 
punctures ainl eggs found in each stalk in single clumps (d’ alfalfa ai 
different dates in lllOf) a.ud 1910. It is l)eliG\’'e(i iln\v" wcu’e faiii 3 r 

typical of the coiu^litious occurring at tliose da'ies. 


TAiuao i 

14 March, 1010—1(> Htalkn in tnio c!um}» 


No. of stalk....... 

1 

2 

3 

4 

5 

(5 

7 

s 

0 

10 

3 

11 

12 

13 


la 

10 

'Totals 

Foeding-puneturos . 

2 

4 

3 

« 

4 

2 

4 

2 

4 

4 

0 

5 

4/1 

Egg-punctures. 

1 

0 

0 

2 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

f) 

0 

___ 

0 

1 

8 1 

0 

Eggs found in each 

S 



4 

2 


7 


7 


10 


9 

.... 














f> 

0 



Total eggs to stalk.. 

8 

0 

0 

G 

0 

7 

0 

^r 

i 

0 

10 

0 

1> 

0 

S 

GO 


TABI.E 2 


0 Apr. 1900—IS Htalks in onci climip 


No. of stalk.’. 

1 

2 

3 

4 

5 

0 

7 

S 

9 

10 

11 

12 

13 

LI 

10 

10 

17 

18 

2 

Totals 

Feeding-punctures .. 

2 

3 

1 

0 

0 

5 

4 

4 

3 

3 

2 

3 

0 

4 

5 

3 

0 

00 

Egg-puneturos. 

1 

1 

1 

0 

0 

0 

3 

0 

2 

2 

1 

0 

0 

0 

1 

0 

0 

0 

12 

Eggs found in oaclT 

puncture, 

7 

8 

4 



... 

r> 

9 

4 


11 

2 

9 

5 

0 




8 














































8 

0 

0 

i 

Cl 

78 

Total eggs to stalk,,. 

7 

8 

4 

0 

0 

0 

18 


13 

14 

(i 

0 

Oj 

0 


TABLE 3 

3 Apr, 1910—10 «t,alks in one ohunp 


No. of stalk........ 

1 1 

j 2 

8 

4 

G 

G 

7 

H 

9 

10 

li 

I 12 

13 

1 14 

15 

10 

Totals 

Peeding-p'unotures . 

^ 3 

0 

4 

3 

3 

2 


0 

0 

5 

G 

2 

4 

4 

3 

3 

47 

Egg-punctures. 

i 

1 

0 

3 

2 

2 

1 

3 

0 

2, 

0 

3 

4 

0 

' 3 

2 

4 

30 

Eggs found in each 

X 

2 

... 

7 

10 

* 6 

i & 


7 


7 

, 3 


4 

6, 

2 


puncture........ 




6 

1 

4 

\ 4 


4 


4 

i 5 


2 

7 

2 






4 



2 




3 

7 


4 


3 














3 




1 




















Total eggs to stalk.. 

li 

2 

0 

17 

11 

IQ 

11 

0 

11-! 

0 

14 

18^ 

0 

iO'^ 

.,13 ' 

s' 

126 
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TAIUJ',1 5 


2 ]\Itty '21* Niulka in mjh' cluuii* 



TABI.K () 


25 Mtiy liH)9—M HtialkH iu tMH' cluiup 
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TABLE 7 


21 May 1010—9 stalks in one clump 



IS Juno 1010—21 stalks iu one clump 


No. of wtaJk. 

1 

2 

3 

4 

5 

0 

7 

S 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

Totals 

F('t*f‘ling"«f»uncl.uws. 

2 

0 

2 

2 

3 

0 

1 

1 

1 

0 

2 

1 

2 

1 


1 

2 

2 

1 

1 

3 

28 

EKK"pun(!tun‘H. 

1 

o 

0 

3 

1 

0 

2 

0 

1 

2 

0 

2 

2 

2 

1 

0 

2 

1 

0 

1 

1 

24 

IflggK found ill each puncture... 

11 

2 


2 

4 


4 


4 

3 


2 

4 

9 

3 


8 

6 


4 

5 




-1 


4 

2 



3 



3 


4 

si 

4| 



4 





























'I’otal eggH to Htalk... 

11 

0 

0 

8 

4 

0 

7' 

0^ 

4 

! 

G 

0 

0 

7 

13 

3 

o: 

12 

0 

0 

1 

4’ 

6' 

102 


TABLE 9 

(j July UH)9"-~18 stalks in one clump 



Total cKgH to stttlk,. 
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7 July ,1010 ‘JO in um,! rlunip 



Tl'ic season of 1910 'was three to four weeks in a(]vari(*c‘ of 1909 as 
has been graphically shown in a rianoit liiilletin l)y ttio autfiorO f hvnce 
tables for 9 Apr. 1909, and 14 ,Mch. 1910, .n^present praclhailly 
equivalent times in the two years so far as tin* ulfalfa-gnrwih ninl 
lifediistory of the weevil are concerned. 

In the same manner 2 May 1909 and 3 April 1.910, 25 Mny 1909 
and 18 April 1910, and 6 July 1901) with 18 .lime 1910. It will lie 
noticed with tJiese last tAvo dates mentioned that t*lie coni|)arlson witli 
7 July 1910 sliows tluit the seasons were by tliat tiim,^ more nearly 
equal. After early July both egg and feedingiJunctures an‘ v(‘ry rare. 
The adults that are still laying eggs evidently (le|’)osit ihmn singly as 
they did at the beginning of the season. 

Early in the spring there arc many more fee.ding-|)uiictmx\s tluin 
egg-punctures and it is not until the adults have hem laying (jggs for 
several weeks that they bring the number of (^gg“|)unctures up io {in 
equality. As the season advances the adults feed mon^ a-ud uiorci 
on the leaves and epidermis of the stalk and mak<^ hkss .feiHling-punc¬ 
tures, so that the fi,nal relation is nearly equal. 

The maximum number (,)f fetKlingq'iuuctures i.o any stalk does not 
far above,^ the average, although as .many a-s si,x wcu’c counted Hoveral 
times. Eighteen cgg“pun<.5tur(^s in oiu^ st-alk, (wmi in a large* 
stalk as this one luif)pen,ed to I.k‘, fairly rid(,ll<‘.d tlsc^ stalk and it liad 
broken down, .Twenty-six eggs hardly crowdeal the* stalk tin*y weri^ 
in; it was largo and somewhat h(,Jlow and the feimde could ha\uA 
deposited more so far as space was concerned t)ut she instead,I |;>lugged 
up the hole with (3xcreta. 

After a few weeks of strenuous and rapid egg-laying eggs are again 
laid sparingly for an'indefinite period,' certainly'until late in Octobe,r 
and perhaps, until ■ complete' hibernation begins. Over-Avintering 
females were examined in early' November and'found to sti,ll contain 
, a number of well-developed eggs. * , 

, Titus:'Utah Agr. Bxp. Sta. Bui 110. Charts I and IL ' ^ 
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TABLE 11 


Final totals and averages 




no 




, 24 

Ad 





B 



£ Gp 

Md 


Oj 



of stalks i 
clump 

t; 

§ 

a 

bD 

3 

jounctures 

B 

'a 

.B 

c 

•Sgl 

gSg. 

cj O 
■21'^ 

<u g 

60 2 

m 

1^2 

O ’/J 

w ^ 

M'S 

, M g 

OJ S 

® a 

60 F 

C3 M 

age eggs 
stalk 

1909 

6 

0) 

6D 

bi) 

to 

W) 

w 

eSTlJ tl3 

oSo 


> p 
<j a 

CD o 

S 0 

I"" 

9 Apr. 

IS 

50 

12 

7S 

4.1 to 1 

2.77 

.66 

6.50 

4.30 

2 May.... 

26 

SO 

84 

484 

1 to 1.05 

3.07 

3.23 

5.76 

18.01 

25 Mtiy.... 

14 ■ 

23 

38 

229 

1 to 1.04 

1.64 

2.71 

6.03 

16.70 

G July.... 

18 

12 

10 

93 

1 to 1‘.33 

.00 

.88 

5,81 

5.16 

Totals. 

76 

165 

150 

884 

1 to 1.1 

2.17 

1.93 

5.S9 

11.63 

.1 

1010 ! 










14 Mch..., 

16 

44 

9 

60 

4.9 to 1 

2.75 

.56 

6.00 

3.75 

3 Apr. 

10 

47 

30 

120 

1.59 to 1 

2.93 

1.87 

4.20 

,7.87 

18 Apr. 

32 

4.0 

132 

945 

1 to 3.3 

1.25 

4.12 

7.16 

29.50 

21 M'ay.... 

9 

26 

44 

31G 

1 to 1.05 

2.88 

4.8S 

7.18 

35.10 

18 Jimc..,. 

21 

28 

24 

102 

1.17 to 1 

1.33 

1.14 

4.25 

4,85 

7 July.... 

20 

5 

6 

33 

1.2 to 1 

.30 

,25 

5.50 

1.65 

Totals. 

114 

190 

245 

1582 

1.28 to 1 

1.66 

2.16 

6.4C 

13.96 

Totals..... 










1909.,10 ... 

190 

365 

395 

,2460 

1,11 to 1 

1.81 

2.07 

6.24 

12.98 


NoTEfs ON Stages 

ii]<:i(i: The egg is oval, rounded at the ends and when first deposited 
is leinon-ycllow in color, 0.55 mra. to 0.65 mm. long and 0.32 mm. to 
0.38 nun. wide. Two to four days after being laid, a dark spot appears 
at one (md and as incubation progresses, this spot enlarges, the egg 
becoming somewhat paler on the other portions. Under the micro¬ 
scope the surface of the egg appears very slightly roughened and 
sculptured with hexagonal depressions. At one end this hexagonal 
sculpturing is somewhat drawn out until it appears like strise. The 
incubation period varies from seven to sixteen days, having an aver¬ 
age of about ten days. 

Hatching Record 

Table 12 shows period of incubation for 1139 eggs tajien at different 
periods during 1909 and 1910i 
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TAUr.E 12 


fVp.r* 

Number 

itf eggvM 



Days of ii'ieul)al iuu 



I'aih- 

laul 

7 

8 

9 1 

10 1 

■‘'■i 

,12 1 

,13 

T-l 1 

1,6 

ir. 

io ha.l 

0 March. 

6 

3 

2 


1 

• ■ I 


i 






S Miirch. 

:]o 


6 


o| 


.. 1 

• • 




,M 

21 Maxell. 

112 


9 

0 

74 

8 

1 ’ 

1 

1 



12 

22 March. 

86 

1 

8 

32 

81 


1 




.. 

10 

30 Miirclii.. 

27 




«> 

19 

4 





2 

9 April.. 

38 


1 

.. 

30 

5 






2 

15 April.. 








1 

4 


.. 

2 

16 April.. 

60 

.. 

2 

11 

28 


3 




:i() 

IS April .. 

140 

4 

7 

14 

70 

27 

s 

1 


.. 1 .. 

a 

19 April.. 

19 


5 

5 

4 

3 



.. 



23 April .. 

240 

.. 


8 

80 

92 

8 

4 

8 

4 

4 

32 

26 April.. 

13S 



16 

82] 

22 

10 

! 


.. 

.. 

» 

10, May ., 

5G 

. • 



20 

20 




..1 .. 

1 10 

20 May ., 

27 


.. 

i 14 

9 







i 4 

26 May .. 

33 


7 

6 

.. 


*. 


1 

.. 


1 1,1 

31 May .. 

40 


9 

9 

22 

2 



! •• 


.. 

4 

10 Jimo ., 

60 



28 

20 



2 

! 

.. 


0 

15 June .. 

10 



9 

4 



.. 



.. 

2 

24 Juno .. 

13 


•* 


•• 



4 

1 


•• 

8 


1139 

8 

1 55 

156 

500 

i 

200 

41 

13 

, .15 

4 

4: 

j 113 


Avmiyn!) hatching: period - -10.22 j- duyn. 


IjArta: The larva does not cnt an opening in making ii;s exit from 
the shell, l)ut by rmisciilar eontnurtions, rolling a;nd lAvisting inside the 
shell, they obtain sufficient pressures to burst ihrougli the c^xcic^edingly 
thill membrane, which becomes lirittle about hatrdiing t.imm 
The larva upon first hatching is 1.4 mm. to Lf? inrm long and flH5 
mm. wide, and has the head shield dark, witii only a faint ti’acai of itie 
inverted on the face. The remainder of the body is pale diri'^y 
yellow with the black spots on the seginentB showing distinctly, 'll’ie 
hairs' on the anal segments are much longer than those on the other 
portions of the^ body and are enlarged at the tips.. The white median 
stripe on the dorsal surface is faintly indicated. 

The larva when five to six days old sheds its skin and passes into 
the second stage, the head, at this time becoming distinctly darker and 
thednyerted ''V'' on the face a dirty white. The wliite dorsal stripe 
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is very distinct, the remainder of the larva being green in color, some¬ 
what lighter than that of the alfalfa on which it is feeding. The 
length of the larva in this stage is 3.2 mm. to 4.8 mm. 0.7 mm. to 
LI mill. wide. 

Witti the third moult the larva becomes still darker green, the dorsal 
line almost pure white, an indistinct white stripe on each side of the 
body, and the white inverted “ Y” on the face distinct. In this third 
stage, the length varies from 5.5 mm. to 9.2 mm. by 1.25 to 2.25 mm. 
wide (near the center of the body). 

Cocoon: When full grown, the larvse either crawl or drop to the 
ground, usually the former, spinning their cocoons in the dead leaves 
or other rubbish there present. When there is short dead alfalfa 
present, such as that injured by frost, the cocoons may be found 
in the dead leaves as high as six inches from the ground. 

The cocoon is gloliular, 5 mm. to 8 mm. in diameter, and is com¬ 
posed of a rather coarse network of pure white threads. The larva, 
ill spinning this cocoon, at first curls into the same posture in which 
it usually feeds, and begins to work a mass of threads on one side and 
partly beneath it; later working its way into this small network and 
then gradually carrying the network over from one side to the other, 
and working in the cross threads connecting these portions. While 
tiie larva is s|)iiming the cocoon it often curls its anal end to the 
moutli apparently to secure some secretion. Cocoons are usually 
globular, especially those made in a curled leaf, but are often made to 
fit tlie curl of the leaf. The larvie take from ten to twenty hours to 
spin a cocoon, and usually do not moult into the pupa stage for from 
tl;iirty-six to seventy-two liours after the cocoon is formed. 

Pupa: The newly formed pupa is pale green, the eyes somewhat 
darkened, the posterior end of the femora, and the anterior end of the 
tibiip rather dark. The abdomen has a pale dorsal line, and bears a 
uumlier of liairs at the extremity. There are a series of set® with 
cmiarged ends o'li ea.ch dorsal segment, but apparently few seta) 
on tlie ventral side. The length of the pupal stage averages about 
eight days. 

Moulting: The larv® in all stages seem,to have the same general 
process of moulting. This casting off of the skin is rather a slow 
process. Tlie first evidence is the slight shortening of the larva, soon 
followed by the splitting of the head plate, beginning at the center 
of the inverted This split increases in three directions along 

the inverted the parts rolling back and allowing the head to be 
protruded, the split theU' spreads a short distance down the back, 
rarely more than two segments, the larva working its way out through 
this opening. The cast ,skin ,soon dries and shrivels up, so that it is 
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almost ii!i])()SS!l)lo to find it. In, its hist sia,m4 tlu^ hirva vvtioii 
iiig into the piipaj casts the skin hi like iiairuier. 

Ado'OTS: Th(^ ud'ulis a-re oval in shape a.iul wlaai frc'shly faiHa‘?i:ed 
are palc^ brown with ti distinct (la.rker line (».xtendi!!ji: saadrally down 
tlu‘ haek. Tlnw liardcai in rro,ni one Ui thi’ec* days d,(^}HMidiivu; somc^- 
what upon, tlie ajnouni ot snushitn,‘ pr(‘sen( wln*n they a.re develof)- 
then cnit tiieir way out of tin*, coot, hiu, usuaily a.t orn* raid,, era.wl 
up an alfalfa studk and. begin feeding. 

Late in the summer some of the hairs and seahvs gid. rubbcal off, 
causing the weevil to a|)])ear much da.rk(,‘r in enlor. Jhldre the foL 
lowdng spring is passed many havn^ lost mairly a-11 tin* hair a,.n.d l>rowii 
scales and appear lilack with small irregular gray spots on tin* elytra. 
A detailed description of the adult has aln^ady lieen iniblislnab ^ 

An examination of the type of Pliyfonontih^ caMor Ltau sliows ilnit 
that species is not identical with nor even scaretd,)’ similar to l\ ///?/- 
rinus Fab. 


CODLING MOTH (.lONTIlOL IN CAI.IFORNIA 
By C. W. WooDwoimi 

The recent Apple Stiow held at Watsonville^ (.‘.'aliforniaj luis not 
only the distinction of being the greatest exhiliit in tln.i hisl.ory of 
apple growing, but marks a significant accomplishineut in economic 
entomology, Watsonville is by far tlie greatest shipping i>oin{/ for 
apples in the world, sending out now about sixty cars per day, and 
the seasonls crop will be over 4,000 car loads. Only during the* last 
eight years has there been any appreciable,) amount of's|.)raying for 
codling moth, Through, the efforts (,>f t-he ILxpcrimcnt Htatlon of 
the University of Califor,nia the local difficulties Inive Ixuju overcoim), 
and spraying may be said to have been placed on a [iract.lcal basis 
only four years ago. Each year has seen an ext^ensiem uf spraying, 
until during the present season <,)ver sixty tons (ff a-rsenatie of lead 
have been \ised in the Pajaro Valley on al>c,)ui. {0% of tlie acres,ge 
in apples, all of it within, ten miles of the city of Watsonville. 

Spraying is almost entirely done witli high pressiirc outfits, am,I 
there are certainly more power-spray outfits in this region than in 
any other fruit section. The complaint is not infrequently made in 
the East that growers will not carry out the suggestions^ of entomol¬ 
ogists. This valley furnishes'a conspicuous example of ^L-ipplied^^ 

' entomology. ' Most' Western entomologists feel, that their work , is 

; mmi 'Titus:'''Ja'urn, Ec. Eat T. 2, p„. 1^1. 
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fioiie only wlieii their methods become the regular practice of the 
growers. 

MMic difficulties met with in the Pajaro Valley in spraying for 
'Codling inotli have never been discussed except locallyj and may bo 
of interest to Eastern entoinologists. 

Before the investigation Avas taken up at Watsonville many com¬ 
plaints came to the Department of the burning produced by Paris 
green and gave occasfon for the study of the greens on the market 
in the state, reported in Bulletin 126, in which it Avas shoAAm that much 
of that material contained water soluble arsenic. The outcome of 
this study wtiB a laAV defining the amount of free arsenic permissible 
in Palis green Avliich Avas also adopted in other states and AAiiich has 
resulted in improving the foliage safety of Paris green all over the 
United States. 

It Avas soon found that the climate about Watsonville and not the 
free arsenic in Paris green was the determining factor in the problem 
in that region. 

The Pajaro Valley opens out on Monterey Bay and lies opposite 
the Pecheco Pass. Tlie cold Avinds from the ocean blow across this 
valley to replace the heated air of the great San Joaquin Valley, Just 
as tlie winds sweep through the Golden Gate at San Francisco toAvards 
the Sacu’aniento Valley. In consequence there are almost daily fogs 
from the ocean (wery evening during all the summer. The continual 
drenching of th) trees by these fogs hydrolizies almost all arsenicals, 
setting free the acid, and after tAVo years of experiment involving 
losses of thousands of dollars in some orchards on account of arsenic 
injui\y to foliage, Paris green had to be discarded entirely. 

During the third year of the investigation it was also clearly seen 
timt lionet of tlie commercial brands of arsenate of lead could be safely 
used in tlie Valley and that and the following years hundreds of arseni- 
cals wcu'e made} u|) and tested and the solution of the problem finally 
came from the discovery tliat certain samples of lead arsenate, both 
as obtaiiuxl on the market and made up in the laboratory did 
not injure foliage, and tliat these 'samples were distinguishable 
by tlie fact that they contained no arsenic acid soluble in ammonia, 
that is, they consisted of a saturated lead salt. Nearly always by 
the ordinary methods of manufacture an arsenate of lead consists 
of an acid salt or a mixture of an acid and a basic arsenate of lead. 

Two of my assistants undertook to work out, as a private venture, 
a metliod of manufacture by which -a uniform product of this charac¬ 
ter could be 'obtained, ' They were entirely successful and organized 
the California Spray'Chemical'Company, largely financed by local 
orchardists, the product of .which' has contributed in, no .mall 
degree to the final 'success of The .effort to'co'ntrol this insect., 
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Besides Bie suiallnr (L\|)eriiueuis inany tons (‘mkIi of siit‘h ,u;oo<l 
coriiniendal hriinds of a.rscnaU^ of load as Swiff's, La-\’oiihiirids and 
SlK3rwiii“WiUiaius’ have boon in llio VaJloy a.iid in caioli (a.ise 

wii'fi disastrous nvsults. 

Not only docs the ooutrol of (H)driii;ii; iiavtli r<‘qjr!r(‘ a, 
kind of lead arseiuito, luit the s[)ra.yin.a; |)ro«i;raJu prt'sosds striking 
peculiaritios. 

At tills tinic wlioii such good rosuli.s a,rt‘ niporiiu! us, (jouiiug froiti 
a rotiini to the old idea of a single tliorougli libissoui-tai]) spraying, 
and some entomologists aiuj contcauling that, tdi later sprayings should 
be oliininatedj it may come as a surprise t,o some tliat \\di(-sou- 
vilie spraying progranp which, in tlui hands of our b(Nst. orolim'dists 
gives as ’good results as are obtained anywhenp ahnsolutely ignores 
tlie blossom-cu]) work, 

A small portion of the valley is naturally immune. Tin* portion 
between Watsonville and the sea is affected so lairly liy tin*, cold oca 3 a,n 
winds that the moth rarely flies. xVt Watsonville ofimi for :i luonili 
at a time no insects of any kind an; seen a,bout eh^ctric liglit.s. These 
cold winds make the Pajaro Valley produce winter apfiles along the 
seashore side by side wdtli oranges, grape-fruit and lenums. While; 
in most of the valley tlie (sodling moth flies oftem enough to lay its 
full quota of eggs, still its life history and tlie growiti of tlu; tret‘ are 
profoundly modified. Thus the blossoming |)erio(l exieiids over 
sucli a long period that the first fruit set usually arc; a,dva.ncc;d so far 
as to render the poisoning of the cup impossililo bed'ore half of tin; fmds 
are open. At least three sprayings would lx; nec'CNssa/ry if one wiuded 
to fill all the blossom cups. Likewise the moth is vc;ry im^gular in 
appearing in the spring, the; enmrgencje of overwintmdng iudivirlu- 
als requiring tliree months from the; first i.o the lasto inorc^ than c^imugh 
time for a full generation of the more; ])re(;ocious to deve'lop. 

The.; delaycni appearance of the moths in the; S|)ring rcssults in tin; 
great majority of individuals attacking the fruit atier it is a.irea>dy 
well advanced, and a very small p(;r cent of tlu; (;ntrama;s in the; 
'blossom cup. No real blossom-cup spraying lias over beem done in 
the Pajaro Valley except in our experiments a-nd tluy slicnvcal no 
results sufficient to justify the recomnumdation of the method. 

The spraying program usually begins with an applicatioryalKiiit 
the time the last blossoms appear. This is usually long afte,r tl:ie 
calyx lobes of all the fruit that will set have closcscl This spray 
may be followed by one or two applications at intervals of a iiionth 
or six weeks, the number varying 'With the season and the portion of 
the valley. ^ 

These sprayings simply reduce the, number of, worms ,that may 
attack the'nrop later., The, first generation of worms :are not' con- 
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sidcred as having any direct effect on the crop since the infested 
apples either drop or arc removed at thinning. 

Many of our orchardists make no further sprayings, but almost 
always to tlieir loss. The best orchardists liegiii a campaign of one 
to three sprayings, beginning about the middle of August. There 
will undoubtedly l)e an improvement in this matter during the next 
year or two. Probably the amount of poison used in this section will 
ultimately be over a hundred tons. 

Over 1,600 barrels of commercial lime-sulfur solution were used 
during the past winter for San Jose scale, and this material is now 
being |.)roduGed in the local factory with a density of 36 degrees Beaume, 
wliicii is considerably stronger than anything in the market in the East. 

Tliere is very little seal) and scarcely any use of Bordeaux mixture; 
there is lieginning to be a little iron sulphid used with the lead for 
mildew and occasionally zinc arsenate replaces the lead for the first 
spraying where the tussock moth must be dealt with. 

The minimum sprayings that give good results in any part of the 
Valley are three, twaj for the first brood and one in August, and the 
maximum is six, three for the spring and three in the summer, and 
exe('|)t for the early spring applications must be a strictly neutral 
arseuatfi of load, one containing no ammonia soluble arsenic. 

The Common Ifame of the Black Scale (Saissetia olece Bern).—In VoLII, No. 
-0, of this JoujtNAL Mr. J. G. Sanders gives the common name of Saissetia diem Bern, 
as the '‘Olive Scale.He says, "the popular name 'Black Scale’ has been applied 
to tins s|)ocieH, but ratlicr incorrectly, since it is usually very dark brown; the above 
iianui should be ap|>lied properly to Saissetia nigra^ which in the adult female stage 
usually l)ecoi:nos truly black.” 

lliia brings up tlie (}uestion of the real usefulness of common names for insects* 
It is trucj tliat from its specific name and also its avidity to attack the olive 

it should be called the "Olive Beale.” But since the name "Black” has become 
so well (isiablislnxi, iirui, moreover, has been the name officially adopted by the 
Associat-ion of Economic Kniomologists, it hardly seems wise to change it at this 
late <latm C<>ii:nnon luimes are useful chiefiy to growers and others who are not 
iuitomologists. BntotTiologists in most cases are as familiar with the scientific 
name as lylai common name, and there is much less chance for confusion regardless 
of how appropriate a common name may be. 

Sametia ok(B as an ectaiomic insect in the United States is most important in 
California, and particularly in the southern California citrus belt. Here every 
grower of citrus trees knows it as the Black Scale and it would lead to needless 
confusion to attempt to call it anything else. On the other hand, Sametia nigra 
Nictn. is not an economic pest anywhere in the- United States, and it is of little con- 
sequemee whether it has any common name at all. From the specific name nigra” 
it could of course be appropriately called the Black vSeale. But since common names 
are largely applied to insects of economic importance it would be likely to lead only 
to conftiaion to include the entire list of insects. While the Black Seale may not 
always l)e black, it is blacker than any others of economic importance associated 
with it; and to change so well established a name omaanere shade of .color hardly 
seems justifiable. H. J. Quaylb. 
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RECENT EXPERIMENTS WITH THE C'llDJJXC MOTH 

By E. l\ R'lr/r, Alfawi/, N. ]\ 

Lust, year ^YQ suiniuarizod iho work a^ainsl. this and wnm 
to present records s!K>\vin.a; 98.7)5 to 98.81 woniofrer fruit as a- 
result of one spraying, while eli(*ek troths yiiTled 72.78'^^ of soiiin! 
appl(3s. The same care was exercised in selcading the frees in 19HI 
as the'preccaiing year (see Journal ]<ku,m,oini(^ lyit.oniology, 2: 172 78) 
and in the case of series 1 tlie ex|>erimerital i-na^s wcU'c^ in fht‘ sanio 
orchard, though, it was necessary to spra,y NorHnu’n Bpy ircns, iiisfi^ad 
of Baldwins. Series 2 wLas limited to Baldwins, wliihj small Weailhy 
and Mackintosh trees were used in s(n'i(‘s 8. Pnu*ti(uilly witimut 
exception arsenate of load (15% arsenic oxid(0 was lists! at the rate 
of al)out 6 lbs. to 150 gallons of s])ray. One gallon of a. (anuaaitratcal 
lime-sulfur wash (about 30® Beaumo) was uscul as a fungicith^ in sfU'i(*s 
1, while in series 2 the normal Bordeaux mixture was employt'd for 
this purpose. Plot 1 in both series 1 and 2 "was sfirayed o,nct^ just 
after the blossoms fell, while |)lot 2 in each of tliese series re(‘eivefl 
an additional application about three weeks later, namely in eariy 
June. Plot 3 in series 2 was sprayed only once and t.ha.t in early 
Juno at the time of the second spraying in plot 2. TIh^ treatnu‘rit 
of the trees in series 3 was practically identical wii.h th <3 sf)ra,ving 
described above for plot 1 in series 1 and 2. 

The season of 1910 was remarkable for the developiiiont of a !arg(^ 
second brood and consequent prevalem^e of wormy applets. In some 
unsprayed orchards over 50% of the fruit was tivus affectrH'l. M,'ay 
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::}tl ilunv was :i hail si^orm (which did not affect seric^s 1 and 2) and an 
exaJHinalinn showed that from 50 to OOh^? of t-iie wormy fruit liad 
heeii (ill(‘red at jaiiirts injured lyv tlu^ hail. 

Hie aJiovi' taJailalion giv(‘s a-summary whicli a,t first at least, 

(a)in});u“es wry unfavoridily with the [ij[>;ures obtained in lOOlh .It 
will l>(‘ sei'ii at niicc‘. thaf. the p('n*.(iita.<j;(( of (‘ham fruit on sprayed 
trc'es \i‘iri(‘s fr'om OO.S'I down t.o 57fh5 or (wam to wliik^ tlie per- 

of sound fruit on tln^ (diec.k i.rees in the various plots range 
from 45,11) i4» 28,'ll. Tla^st'. last figuns show at once tliat the codling 
motli was mu(4i more alainda.nt in the Hudson valk^}^ tlK 3 past season 
t4ia,n in 1009. 

Plots .1 and 2 in s<i*i(‘s 1 aud 2 an^ r(*s])e( 3 tively inairiy convparal>le, 
siiH*(‘ it, will Ite Siam l)y nhenmee to the ta,ble that th(‘. percentages of 
infi'sted fruiii on th(.' cht‘ck Inns was nea,rly the same. Nevertheless, 
tlai'e IS a. markiMl dianiiist*. in tlu^ p(‘re(ait,age of sound fruit olvtairuid 
in seri(‘s 2, plot I, yi(4ding ovivr less than plot 1 in series 1, while 
plot. 2 I'lrodiHMil somc3 PPJy;, less of sound fruit, this in spite of tlH 3 fact 
t4ia.t. the t-nies in serii^s 2 1>ore a much larger cro]) and sliould normally 
prodma^ a. ndai.ively la.rg(U’ ptnaanitage of sound fruit (see Journal 
14(‘.oiMunic Entomology, 3: 175). This discrepa,ucy may l)c explain¬ 
able in 'piui. l)y t;he fac4. tliat the orcliard in series 1 was youngt^r and 
sonunvl'iaf clc‘an(*r i.lian that in series 2 , though, it would seem as if 
a portion of tiiis ditlVnaua^ must be attrilvuled to Ic.ss (dfnnent spray¬ 
ing in series 2 , esp(‘ciai,ly as (‘X[)erieuc(3 has shown tlnit a'|)pa.rently 
inimu* inattc^niion to tin' a.j)plicatiou may r(‘sult in a materud reduc¬ 
tion in file amount of S(,mnd fruit. Furtherm(,)r«3, flie treses in the 
orchard of series 2 were somewhat clost.u* together. Tli(?re wa.s a 
moderately steep hillside, t!.iaking thorough work somewhat difficult 
near t:.he (rxperiineutal trees. Tho majorit'y of the other trees in the 
orchard were sprayed l)ut om.^e wii.h fhwis green a.nd Bordeanx mix- 
1vu,rc;n This application would, ’m (,)ur judgitient, hardly be as effec- 
iivci in c(ontrolling tlm si^cond brood of codling moth as the more ad- 
hesivr3 arsenate of leach 

A study c.>f tile individual treem yiedds some data of ini.orest, In 
series I, filot 1, the number of apples per tree varicvl from 114. to 627* 
Tlie percientage of sound fruit .ranged from 85,38 to 92.98f while the 
numtier of wormy apples produced per tre^e was 9 to 44 or an average 
of a little over 29 per tree. It is worthy of note tliat 8.6% of the total 
fruit in this plot^was side wormy, 7*5%_ being side wormy only. ' In 
plot 2 the miinber of apples per tree varied from 229 to 980, tlie per¬ 
centage of sound fruit ranging from 93.93 to 97.81 and the number 
. of wormy apples from 5 to 28, ,an average of only IS per tree. There 
was only a little over,3.3% of t^hc apples in this plot that ,were either 
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side and end and side wonuy, or, in oth(*r words, tlic‘r<‘ was I’edrie- 
tioii in, the number of side or end a.nd sid(‘ wormy ueaji\' li.rb ^ 
from that in plot 1, rc'sulting in the u,linosf tola,] eliiiiimition ol end, 
woiany fruit'. 

(bmiparisons with similar plots in serit^s 2 slunv lluil tin* yi(‘ld [hu* 
in.‘e in plot 1 ra.ii^<al rr('>in SS4 (,o l,h2S, th(‘ penaartaye ol suiiih! 
fruit varying’ frotn 77.1N> i.o 85.52, vvhil(‘ itie numl>er oi \vt)riuy apples 
ran from, 108 to 805, or an av(wa^e of 248 wormy apples per trt'o. 
Fifteen and nimvtontlis per amt of tin' totad W(‘r(‘ side wormy or end 
and side wormy, the latter beiiij;’ |)ra<‘.iiea]ly a. rn^f^lisiiible (|uantby. 
In plot 2 the yield per tree was from ,184 to 2,258. peiaamt'ay;!^ 

of sound fruit ranp;ed from 79.09 to BO.lhl, wiiile 1 lie numlan’ of w^ormy 
a].)ples varied frojn 28 to 802, or an a.vera^i;(^ of iH‘a,rly 202 fan* U‘e(a 
Fourteen and eight-tenths pen' e<,m.t \vere side woiany or imd ainl sidt^ 
wormy. It will l)e seen at once that th<‘S(5 two series j)r(\sent ii markfal 
contrast to eacli otlior. 

The data obtained from plot 8 of series 2 are of iiit^u'est. l,a.rge!,V' 
because they give a definite basis for estii„nating l'.he value of decayed 
spraying or one spraying given at the time the c<,Kilim’ moi4i h.ir\a:e 
are entering the apples, namely about three weeks afl'ex tl,ie dropping 
of the blossoms. The number of apples per tree in tiiis |')Iot. vjirieal 
from t315 to 1,708. The percentage of sound fruit ranged from 80*.19 
to 78.39, while the nuin1)er of wormy fruit per tree ran from 201 to 
•811, an average of nearly 540 per tree, or practically twice as m,a.ny 
as were found on e,ither plots 1 or 2. Ttiking the tda.K,ik i.re<„^s as a 
standard, this one application reduced the wormy apfiles Ijy 27,7(1%, 
which should be compared with tlie reduction made by oiu) early 
application, namely 52.43%). Using either the actind, nuuilaa’ of 
wormy apples or the |')ercenta,g('<, it will Ixj mm that< tliis lal.e s|,n'aying 
was only al)oiit one half as eilVd-ivt^ as one (,M:irli(^r, 

The results in series 3 emphasif5<'^ the difficulty of s(M.mring c*veu a 
moderate pere(,mtage of s<,)Ui,n,l fruit wlum there is a, very small cro|). 
Furthermore, we find a markedlyhiglu;r ptu’ceritagt/* of wormy a-p|d,cs 
on the Mackintosh trees, though tlio Wcaltliy wort'? i'nters|,)crrs(><,i 

We alluded earlier to the vciry satisfactory porcjcntages of sound 
fruit obtained last year, yet tlie individual traces {,)n two |)lo1;s Hi)r«,.yed 
but once produced from 41 to 111 and 36 to 80 wormy fruit rcs|,)(K> 
tively, an average for each of 60 and 50, whereas plot^s I and 2 in 
series 1 of 1910, while producing a markedly smaller percicnt-age o,f 
.sound fruit, bore from 9 to 44 and 5 to 28 wormy apples, an averages 
for these plots respectively, of '29 and 15 per tree. Percentage com¬ 
parisons, while in the main accurate, by no means tell the whole story. 
For example, in plot 1, series 1, one tree^ produced ,9 wormy .fruit, 
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8^/(, of thu t-Dtal yield of 114, while two other trees yiekhx! 
44 woriiiy a;f)pk‘s whieh, compi'ised 9.9:-> uiicl 7.02% of tlieir totfii |:):rod- 
lit*'!,. liiR'c* \vi‘ hiiV(,^ an irLstanca^ of ou(j tree |)rodiiciiiK one iiftli ms 
woniiy M|)|)l(‘s yet Ixairiuo- ti hi^'her pereentage of woiauy fruity 
iwj) others in ilsis plot, each with 44 wormy apples, gave a per- 
eeiiiiige va,ria,tion of 2.91, Again, in ])lot 2 of Hcn'ies 2 tlio maxinuim. 
iminlH'r of wormy a|.)pl(^s, namely 295 amounted to but 13.06%) of 
the toiai yield of IJk', i,r<‘e, while flie smalle>st number of woiiriy apples, 
namely 28, <‘onstitut(ai 20.91%', of the product of another. In other 
words, ihi^ tree witli 10 times as many wormy aiiplcs produced a 
marlasliy siuailcu* pereentagn of wormy fruit. Likewise, tlie very 
low i)CMa*entiMg<‘s of sound fruit obtained in series 3 is due not so much 
to the largx^ number of wormy apples as to the small crop. The 
WtmHliy tre(\s, for exam|)le, h,a.d but 5 to 48 wormy apples, an aver- 
ag(‘ of only a. little over 26 per tree, while in the case of the Mackin¬ 
tosh tlie wormy fruit ranged from 8 to 69, an a-verage of a little over 
?»7 f)er t.-ixMU (.hmparing these figures with the wormy fruit pro* 
(lu(*ed by tlie t.wo |)iots s'prayed but once in, 1909, we sliall see tliat 
tlnu*!^ were only half as many wormy apples, yet tlic percentages of 
souml fruit for these two plots arc extremely low. We call attention 
to tliis maivter simfily to emiihasize the fact that percentage compart* 
sons iiloim are not'r always fair. The actual niimlicr of wormy ap{)les 
on, the irei^s in serii'.s 1 and series 3 arc less than those obtai,ned i,n 
l!Kllb a.n.d while, we wish the iiercentages were better, we feel that the 
dlscr(V|)ancy liotwecn the results o]:>tained in the two seasons is not 
HO wide as would at first a'pi'iear. 


:N'()^,r'h; on tee ovjFO.srnoN of t,he i^arnished 

1>LANT dllK,,} 

By F. I„L CiinTKNuuN and TL 0. Maubu 

In 1884 'l„)r. B. A. „F<,»rbes wrote an oxliaustive account of the tar¬ 
nished plant-bug, f(,mr stages of the nyniplis being recognized, ch3Hc;ril)ed 
in dcrtail, ami fig'ured, but at that time notliing was 'pul)liBlied in re¬ 
gard to tlie egg or tlie method of its depositiom 1,'’he following year 
this a(a:;c)i;mt was supjilemented by a description of the egg, drawn 
fro,m a si}eci,men found on the petiole of a dead strawberry leaf and 
loosely placed among tlie, hairs. Identification was made by' com¬ 
parison with others oirtaiiied from the female by dissectiorn In 
Woodwortlds article, which appeared in 1889, the egg isjalso described 
':i ' " ’ ' . ' ' , ' 
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and figured in outline. Of this he wrote: ''We have spent consider¬ 
able time in fruitless search this spring. We have repeatedly dis¬ 
sected them from the adult insect and represent, one so obtained in 
figure L’' Evidently only Forbes and Woodworth have hitlicrtO' 
written of the eggs^ and neither .described the method of oviposit ion. 
The extreme difficulty of keeping the insect alive in confinement 
makes it no easy task. These remarks aptly sum up the difficulties, 
of investigating the life history of so small and active an insect. 

The egg was first found April 19, having been deposited by a female 
on kale, and slightly inserted on the upperside of the leaf. The same 
day several adults of both sexes were found among the leaves of 
mullein, which is obviously a favorite spring food plant, since their 
abundance on this weed has also been recorded by Forbes. From one 
to half a dozen bugs were found on every plant examined, resting 
among the leaves. None appeared to be feeding or mating while 
under observation. In confinement they fed on kale and mullein, 
but it was not until April 26 that eggs were again obtained, nine in all. 

May 23 the insects were observed in the field on mullein and vol¬ 
unteer turnip {Brassica campestris), and eggs were found in the seed- 
stalks, stems, and leaves of the latter, scattered about singly and in 
irregular rows or groups, sometimes three being placed close together. 

The eggs, as was surmised by Woodworth, are inserted by means 
of the ovipositor and thrust straight into the stems toward the center. 
When deposited on leaves they are usually inserted in the midribs, 
but occasionally also on the edges of the leaves. Many have been 
observed deposited in this way in confinement. Evidently in nature 
they are deposited chiefly in the stems, less seldom in the midribs, 
and only occasionally in the leaves. When deposited in the stems 
the eggs are inserted until flush with the surface, while those deposited 
in leaves are usually thrust only partially into the tissue of tlie leaf. 

In case of oviposition on mullein, which is the favorite plant for 
the purpose in the District of Columbia, the eggs are inserted in the 
petiole or leaf-stem and in the midrib. They are frequently placed 
very closely together and in confinement as many as nine were 
counted on a single leaf an inch long and half as wide. 

A comparison of the stages figured and described by Forbes with 
material obtained at Washington leads to the conclusion that the 
second stage was missed; indeed, it is probably this stage that has 
been more often overlooked than any other by those who have written 
of the life stages of the Heteroptera, In Woodworth^s account the 
first and second stages are correctly figured, and His third stage is in 
reality the fourth. In Stedman^s article, what he terms a second 
stage is either the third or fourth, while Ms fourth stage represents 
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tlie fifth. Only four stages of growth between the egg and the mature 
form have hitherto been recognized. ■ Dr. L. 0. Howard stated in 
1901/^ “The natural egg place of this common insect is not known^ 
but tile rest of its life has been well worked out by Woodworthy al¬ 
though there is probably one more molt than he has observedy i. e.y 
five instead of four.’^ The senior writer has also said of this species^ 
“There is little doubt that there are five stages^ to agree with other 
species of plant-bugs which have been traced through their meta¬ 
morphoses,^’ this deduction having been drawn from his experience 
in rearing Anasa and Leptoglossus and that of Quaintance and 
Slingerland, who have observed five nymphal stages of Pamera vinda 
Say and Poecilocapsiis lineatus Fab., respectively. 


THE EFFECT OF MOISTURE AND DRYNESS ON THE 
EMERGENCE FROM THE EGG OF THE WALKING- 
STICK, DIAPHEROMERA FEMORATA SAY 

Henry H. P. Severin, Pli. D., Professor of Zoology and Entomology^ College of 
Hawaii and Harry C. Severin, M. A,, Professor of Entomology^ &ouih 
Dakota State College of Agriculture and Mechanic Arts 

Heymons^, Godelmann^ and Stokard® have all noticed that in 
various species of Phasmidse some specimens, after issuing from the 
egg, may have one or more legs caught within the egg-shell and drag 
it after them for hours. Besides confirming these observations we 
frequently noticed that one or both antennse or even the abdomen 
together with one of more legs may fail to be withdrawn from the 
egg-capsule* Some specimens, after having withdrawn the pro¬ 
thorax, part of the head and mesothorax, were unable to extricate 
themselves further. 

A number of experiments were performed in order to determine why 
the walking-sticks fail to emerge completely from the egg-shelL One 
thousand eggs were kept on wet sand in a breeding cage; another 
thousand were put in a tin box and kept perfectly dry from the time 
they were deposited in the autumn. The following table shows the 
results of hatchings of two hundred eggs kept in dry and moist 
surroundings. 

The table shows that 13% of the 200 specimens hatched under wet 
conditions, and 94% of the 200 specimens hatched under dry con- 

^-Tlie Insect Book, New York, 1901, :p* 301.; 
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TABLE 1 



Wot conditions 

Diy conditions 


i 200 

200 

Specimens whicL emerged completely 


from the egg-shell... 

174 

12 

Specimens unable to emerge completely: 



from the egg-shell..... 

26 

188 


ditioiis failed, after springing off the operculum, to extract themselves 
completely from the egg-shell It is evident from this that dryness 
has a marked effect upon the complete emergence of the walking-stick 
from the egg. 

In the next experiment, some of those specimens, which failed to 
free themselves fully from the egg, were put into a glass Jar contain¬ 
ing about an inch of wet sand covered with moistened filter paper. 
Those walking-sticks, which had one or more legs caught within the 
egg-shell, usually succeeded in withdrawing all the appendages, while 
those that had all the legs, antennae and abdomen caught, ordinarily 
failed to free themselves. 

Ill another experiment, some of the walking-sticks, which failed to 
extricate themselves completely from the egg, were put into a glass 
jar under dry conditions. These specimens, vdthout exception, failed 
to withdraw the parts caught within the egg-capsule and all died 
with the same parts still held securely within the egg. 

Godelmann^ observed in Bacillus rossi -? that ^Mie juiigen Larven 

die Eihtilsen auf die Dornen der Brombeerranken m stulpen ver- 
suchten und dann mit den Vorderfiiszen klimmzuartige Bewcgungen, 
ausftihrten, mn sich zu befreien, wobei nicht selten eiii Bein odor 
mehiere verloren gingen, die dann spater nach der Hautung regenor- 
irt wurden.'' In only a few cases, have we observed a walking-stick 
throw off a leg which was caught within the shell-egg. When a 
specimen, which had one or more legs caught, was put in a glass jar 
containing a twig from a hazel-nut shrub, the leaves furnished enough 
moisture by transpiration to allow nearly all of the young walking- 
sticks to withdraw the appendages. 

The eggs, which still remained unhatched, were now interchanged, 
the remaining 800 eggs, which had been on the wet sand being trans¬ 
ferred to the dry conditions and vice versa. The following table shows 
the results of the hatching of the next 100 eggs in each case: 
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TABI.E 2 



Transferred 
from wet to dry 
conditions 

Transferred 
from dry to wet 
conditions 

Niimb(ir of eggs hatched. 

100 

100 

SpeciuK'iis which had emerged completely 



from the egg-shell. 

S 

80 

Specimens unable to emerge completely 



from the egg-shell. 

92 

20 


The table shows that 92% of the 100 specimens which hatched 
from the eggs that were kept formerly under wet conditions and then 
transferred to dry, and 20% of the 100 specimens which hatched from 
the eggs that were formerly kept under dry conditions, and then 
transferred to wet, failed, after pushing off the operculum, to extri¬ 
cate themselves completely from the egg-capsule. It is evident 
from these experiments that dryness at the time of hatching has a 
marked effect upon the emergence of the walking-stick from the egg. 
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CoocMae of BotaHer Coniaty, Colorado.—Mr. B. B. Thurston has recently 
brought nie two species new to the list, collected in Boulder this fall. These are 
Aulacaspu rom (BoiicM‘),on cultivated RuhuSt and PulvinariainnumeraMlu (Rathv.) 
on maple. The Pulvinaria has been known here for some years, but by some over¬ 
sight I failed to obtain specimens before. From the Pulvinaria higelomm on Chrys- 
already recorded, I bred a parasite, which has now been identified by 
Doctor Howard as Coccophagm immacuMm Howard. In his Revision of the Aphe- 
linin© Howard reports C. immaculatm only from Eriococcus azalecB^ in the District 
of Columbia. It is rather surprising to :^d it now in the arid west, infesting a 
coccid of a quite different group. T. D. A, Cockerbll. 
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A LIST OF THE APHIDID.E OF ILLINOIS, WITH NOTES 

ON SOME OF THE SPECIES 

By John J. Davis, Office of the Stale Entomologist^ Urbana^ llhnois, 
(Continued from ^19) 

In tlie first part of this paper (Jour. Econ. Ent., VoL III, Oct., 1910, 
p. 410) Pemphigus corrugatans Sirrine was questionably listed from 
Illinois. I have since had an opportunity, through the courtesy of 
Mr. J. T. Monell, to examine cotypes of P. corrugatans in MonelFs 
collection and find that my Le Roy specimens are not that species. 
Plate 31, figures 1 and 2 are camera lucida drawings of the wing and 
antenna from the cotypes mentioned above. The label on the slide 
examined is as follows,—''454'''' cotypes Pemphigus corrugatans. 
Winged adults, pupa, and larvse of II? From curled colored leaves 
of Cratmgus coccinea var. L A. C. 6-26-93. In balsam. F. A. 
Plate 31, figures 3 and 4 were dravui from winged viviparous females 
of a Pemphigus corrugating the leaves of Cratmgus sp. at LeRoy, 
III, July 7, 1907. This latter may be Fitch's P. pyrL 

^Aphis apocyni Koch: Thomas 8th Rept. St. Ent. Ill (1880), 
p. 94. The Apoctjnum aphis characterized by Thomas is probably 
not Koch's apocyni and it is still to be proven that the European 
species occurs in America. First reported by Thomas. 

"^A. asclepiadis Fitch: Oestlund, Bull. GeoL, and Nat. Hist. Surv. 
Minn. No. 4 (1887), p. 60. A very common species on Asclepias. 

A. atriplicis Linn.: Hayhurst, Annals Ent. Soc. Ainer., VoL II 
(1909), p. 88, figs. Common on Chenopodiuni album throughout the 
state, especially common in southern Illinois. First reported by 
Monell. 

A. avenm Fab.: Pergande, Bull. Div. Ent., U. S. D. A., No. 44 
(1904), p. 5, figs. .A common wheat aphis but rarely destructively 
abundant. First reported by Forbes. 

A. bakeri Cowen: Gillette, Jour. Econ. Ent., Vol. I (1908), p. 364, 
figs.; Davis, Annals Ent. Soc. Amer., Vol. I (1908), p. 259, figs, A 
common species throughout the state on red clover. First reported 
by the writer.' 

A. brassicm Linn.: Weed, Insect Life, Vol. Ill (1890), p, 289, 1 fig.; 
Sanborn, Kans. Uni. Sci. Bull., VoL III (1904), p, 54, 1 fig. Our 
most generally destructive aphis of the vegetable gardens, and a 
most 'difficultly controlled one in the commercial gardens,'the'Ex¬ 
penses of fighting the aphis soon using up the small profit lyhich is to 
be made. First reported by Thomas (?). 

'*^1. bTOisBand.::; 13th'Ann, Repi Del. Agr. Expt.^Sta, 1901 '(190'2),: 
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p„ 157, 2 figs. Common in Central Illinois on the red haw (Cratmgus 

■eoccmea.) 

hi. carduella Walsh: Oestlimd, Bull. GeoL and Nat. Hist. Snrv. 
Minn., No. 4 (1887), p. 59. First reported by Walsh. I am unac¬ 
quainted with this species. 

*x4. carchti Linn.: Oestlund, Bull., GeoL and Nat. Hist. Surv. Minn.^ 
No. 4 (1887), p. 65. A very common species on the purple thistiCj 
invariably attended by ants {Formica sp.). 

cephalanthi Thos.: Davis, Annals Ent. Soc. Amer., VoL II 
(1909), p. 40, figs. Not uncommonly injuriously abundant on the 
button-bush shrub {Cephalanthus occidenialis), which is often used in 
ornamental plantings. It usually becomes most abundant in the 
fall of the year. First reported by Thomas. 

^71. cerasifolim Fitch: Oestlund, Bull. GeoL and Nat. Hist. Surv. 
Minn., No. 4 (1887), p. 51. A serious pest of Prunus pennsylvanicuSj 
a shrub commonly planted in parks, and living on the undersides of the 
leaves, curling them badly, and thus seriously disfiguring the natural 
beauty. I have found them so abundant as to disfigure every leaf 
on a clump of these shrubs and to cause the leaves to turn brown and 
often fall off in midsummer. 

*A. coreopsidis Thos.: 8th Rept. St. Ent. Ill. (1880), p. 59, figs.; 
Oestlund, 14th Rept. GeoL and Nat. Hist. Surv. Minn. (1886), p. 
38, (A. frondosm). Last fall (1909) this species became very abun¬ 
dant at Oak Park, Ill., infesting the stem, leaves, flowers, and flower 
stalks, principally the two latter, of Bidens vulgata^ and this fall 
(October 3, 1910) I found it rather common on Bidens hipinnata at 
Anna, Illinois. Infested plants in confinement were continually 
watched until the plants and aphids were killed by the cold, with no 
sign of an oviparous generation. Noticing the marked resemblance 
between the descriptions of Siphonophora coreopsidis Thos. and 
A. frondosce OestL, I wrote Professor Oestlund who kindly sent me 
a mounted specimen of his species. I have thus been able to posi¬ 
tively identify my Oak Park specimens as the species described as 
A frondosm. Mr. Monell has sent me specimens from Coreopsis 
collected in St. Louis, which he determined as A. coreopsidis and 
also a copy of the original type color notes. From all these sources 
I have studied and compared my species and conclude that the two 
species, A, frondosce and A A coreopsidis^ are synonymous. In all 
specimens the color notes and habits agree quite well. Mr. MonelFs 
specimens were smaller but the relative antennal measurements 
agree with my specimens excepting in some specimens the length of fila¬ 
ment VI is longer, but this appears to be quite variable and can 
hardly, be considered of specific value.' Camera lucida'dramngs, pf 
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the antenna, cornicle and style of the winged viviparous female are 
given in Plate 32, figures 11, 12, and 13, respectively. 

I herewith give antennal measurements which I have made: 


Data on slide 

Sonsoria 


Antennal lengths in mm. 


j III 

I 

IV 

V 

I 

11 

III 

IV 

V 

VI 

base 

VI 

fila¬ 

ment 

Aphis frondosse... 

11 

8 

4 

0.0652 

0.0570 

0.3749 

0.22S2 

0.2200 

0.1141 

0.4727 

8“30-’03... 











0. W. Oestlund Coll. 

11 

7 

3 

0.0652 

0.0570 

0.3830 

0.2526 

0.22S2 

0,1059 

0.4645 

Ad- T11 

: 12 

6 

4 

0.0733 

0.0570 

0.3423 

0.2282 

0.2282 



On Bidens wigatus 









12 

7 

4 

0.0733 

0.0570 

0.3586 

0.2282 

0.2119 



Oak Park, III. 

11 

8 

2 

0.0652 

0.0489 

0.3423 

0.2282 

0.2119 

0.1141 

0.4564 

On Bidens viilgatus 












11 

7 

3 



0.3586 

0.2445 

0.2119 

0.1059 

0.4482 

Oali Park, Ill. 






0.3749 

0.2363 

0.2119 

0.0978 

0.4401 

On Bidens vulgatus 











27th Sept. '09, Davis. 






0.35S6i 

0.2200 

0.2282 

0.0896 

0.4401 

Oak Parkf Til. 

11 

S 

4 



0.3749 

0.2852 

0.2445 

0.1059 


On Bidens vulgatus 









8th Oct. ’09, Davis.... 

12 

8 

4 



0.3586 

0.2934 

0.2526 

0.1141 

0.4238 

6S4x, St. Louis, Mo. 

13 

6 

5 

0.0570 

0.0489 

0.2771 

0.1793 

0.1793 

0.0733 

0.4645 

On Coreopsis 











25th July ’08. J. T. Monell coll. 

15 

7 

3 

0.0570 

0.0489 

0.3015 
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cornifoUm Fitch: Cat. Horn. N. Y., 1851, p. 65; Oestlund, 
Bull. GeoL and Nat. Hist. Surv., Minn., No. 4 (1887), p. 53. This 
species has often been confused with the more common Aphis on 
CormSj A. helianthi. In his original description of cornifolim Fitch 
says, Apterous females black,and Oestlund describes the color 
of the abdomen of the winged viviparous female as ^^dark brown.^^ 
I have received from Mr. Monell a note on this species, an abstract 
of long color notes made by Mr. Th. Pergande. I copy in full as 
received from Mr. Monell. 

^^315^ On Comus Ivs. Maryland, May 26-27, *85 (Abstract of long color notes). 
Winged: — Hd. and thorax, nectaries and tail black. Abdomen dark brownish, almost 
blk. Wings pale dusky. Apterom, Bull blk., the abdomen somewhat brownish* 
Pupa, Hd. and thorax dark greenish covered with fine mealy grayish excretion* 
Abdomen greenish brown with grayish excretion, often two pale distinct stripes of 
excretion on dorstim. Wing pads dull yellowish. 

This is all msmUcds of color notes verbatim — fromTh. Pergande. J. T» 
Monell/'^ ' 
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Mr. Moiiell very kindly mounted some of the remains (from alco™ 
hoi) of the specimens from which these notes were made^ but they 
are so shrunken as to be of little value in working out the characters* 
The species recently referred to by Professor Gillette as Aphis 
cornifolim (Jour. Ecoii. Ent., Vol. Ill, Oct. 1910, p. 405) is not, in my 
opinion the true cornifoliWj but rather the helianthi of MonelL This 
species has never been positively reported from Illinois, all records 
of the occurrence of cornifolim in this state apparently referring to the 
migrant form of helianihL 

crakegifolice Fitch: Sanborn, Kans. Uni. Sci. Bull Vol III, 
No, 1 (1904), p. 53, 1 fig. A common species on Cratcegus in the 
Chicago parks. It curls the leaves and is often injuriously abundant. 

^A. folsomii Davis: Ent. News, Vol. XIX (1908), p. 143, 1 pL 
Common at Urbana and Chicago attacking Virginia creeper. First 
reported by the writer. 

/I. forhesi Weed: Sanderson, 12th Ann. Kept. Del. Agr. Exper, 
Sta. f., 1900 (1901), p. 143, 6 figs., 1 pL Common throughout the 
state, sometimes a serious pest. First reported by Forbes. 

A, gossypii Glov.: Pergande, Insect Life, Vol. 7 (1895), p. 309. 
One of our most common and destructive aphids. In the western 
part of the state in the melon fields, they do much damage annually. 
In greenhouses they are often very injuriously abundant on cucum¬ 
bers as well as on althaea, Hibiscus and Easter lily, especially in more 
or less neglected houses. First reported by Forbes (as cueumeris)* 

*A. hotightonensis Troop: Ent. News, Vol. XVII (1906), p. 59, 3 
.figs. This species was found very common, curling the leaves of 
gooseberry shrubs growing wild at Aurora, Ill., June 17 and 22, 19,10. 
The drawings by Mr. Heidemann in the article cited above represent 
the general characters of the species exceedingly well. The antenna 
of the winged viviparous female, showing the number and position 
of the sensoria, is illustrated in PL 31, fig. 5. 

A. helianthi Monk: Bull U. S. Geol. and Geog. Surv., Vol V 
(1879),-p. 26; Weed, Psyche, Vol. V (1888), p. 123. This .aphis is 
very common on various species of HelianthuSj especially fL grosse- 
serratuSj IL divaricatusj and H. annuus* The green aphis so common 
on Cornus leaves in spring and fall is apparently the same species, 
and not the A, cornifolim of Pitch as has been so commonly supposed. 
See discussion above under cornifolim, Mr. Monell, who has spent 
much time studying helianthi, both on Helianthus and on Cornm, is 
also of the opinion that the green Aphis on Cornus is the spring and 
fall form of A, helianthi. First reported by Weed (as cornifolim). 

ilUnoisensis Shimer: Prairie Farmer, Vol. 18, No.'20, Nov. 
17, 1866, p. 316. Although not positively proven, it is my opinion 
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that this species is identical with that described in 1880 b}'" Doctor 
Thomas as Macro8ij}hum (Siphonophora) viticola. Shimer’s descrip¬ 
tion agrees in every respect with the well known viticola^ excepting 
the statement about the 'tubercles” (-cornicles?) and in this Shinier 
has contradicted himself, for while in the description he says 'Hmber™ 
cles about one half the length of the tarsi/' later in a discussion he 
speaks of the '’'horny tubes/' in dried specimens, being about twice 
the length of the tarsi. Inasmuch as the original description of this 
species is inaccessible to nearly every worker, I consider it of impor¬ 
tance to quote verbatim the description as given in the Prairie Farmer. 

‘‘A New Grape Aphis 
“B y Henry Shimer, M. D. 

‘‘Larva brown, anteriorly darkest. Green at first. 

“Pupa brown. Rudimental wing and collar slightly tinged with green. 

“Imago black. Thorax deep black. Abdomen brownish, transversely rugous, 
beneath, i. e., segments beneath conspicuous; tubercles about one half the length 
of the. tarsi, cylindrical, around the base of which, somewhat distant, the latler 
margins of the posterior abdomen are conspicuously elevated. Legs black. An¬ 
terior femur above lower part of the anterior and middle tibia, premuscus and base 
of wing nervures grey. Antennse black. Setiform attaining the basal fifth of the 
stigma of the expanding wings. The first joint prominent, thick, sub-cylindrical, 
bevel margined on the upper end. Second shortest, not half the diameter of the 
first, but decidedly thicker than the following which gradually tapers to the pointed 
end. Third joint very long, longest, obclavate, the next three gradually shorten¬ 
ing successively, the terminal abruptly smaller, setiform almost as long as the third. 
Eyes black, globular, prominent. Tibia; hairy, somewhat curved. First tarsal 
joint thick, not easily distinguishable from the tibia; second curved downward 
long and much tapering from the unguis toward the articulation. Wings hyaline, 
producing prismatic colors in the sunshine. Anterior wing long, the base acute 
angled from the middle. Exterior end rounded, in life erect, folded together, per¬ 
pendicularly over the back, the posterior margin above. Nervures black. Tiie 
terminal third of the naiTOw costal and sub-costal space filled with an opaque buff 
brown narrow elongate, falcate spot. Punctum marginal, about six times as long 
as wide, black on the posterior border, acute, obliquely pointed at each end taper¬ 
ing internally into the cubitus, and externally into the costal border, from the base 
of^ the terminal fifth. From the obtuse angle thus formed at the base of the ter¬ 
minal fifth springs the much curved intercalor stigmatic vein, being curved in the 
first part of its course — a true parabola with the principal vertex in the car|)us, the 
third discoidal, the three branching vein arises from the internal point of the opaque 
space, second and first simple, the latter terminating in a tiuneaction of ili(i pos¬ 
terior marginal, a narrow elongate conspicuous vittla mostly internally from its 
extreme origin; a few long, very much attenuated, tapering acute capillary liairs 
arise from the third discoidal, below the first branch, 

“Posterior wing small more pointed, obliquely incised on the anterior margin 
at the outer end, the sub-marginal vein also deflected parallel and very close to the 
incised border, decidedly closer than at the middle of the wing and terminating at 
the apex. Length to tip of wings, .14 inch, of body, .05, anterior wings, .10, an¬ 
tennae, .05.'^ 

Following this description Doctor Shimer gives notes on the habits, 
which agree with those of M. viticola, and the predaceous and para¬ 
sitic insects of Ms species. He also discusses at some length on the 
differences between this and the European A, vitis Scop. At the end 
ha adds a note, as follows. 

; t^Note —Since writing the above I have seen this insect on. wild mpe and Mr. 
Walsh has informed''me that he has : examined carefuHy, \Sdme, dSea specimwh® 
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I sent iiim^ and that they were perfectly identical with the insect he saw, when he 
publivShed ioimt Scopolis Cypeosis. With doubt he referred it to Aphis vittis Scop- 
olij Ih Ent. Soc. vol. 1. There is no specific identity between this and the foreign 
insects as appears from the above description made from a thorough examination 
■ol himdreds of living insects, and as it is found in various parts of the state I would 
propose for it the specific name, illinoisensisd' 

E4.. mi'patientis Thos.: 8th Kept. State Ent. III. (1880), p. 98. 
First reported by Thomas and not since reported in literature except 
ill catalogues. I am unacquainted with the species. 

^^4. lonicem MonL: Bull. U. S. Geol. and Geog. Surv., VoL V, 
No. 1 (1879), p. 26; Oestiund, Bull. Geol. and Nat. Hist. Surv., Minn., 
No. 4 (1887)' p. 55. This interesting and peculiar aphid I have 
taken but once, namely at Oak Park,^IlL, July 16, 1910, on Lonicem 
:sp, ’ At this time only wingless were found, and they were extremely 
abundant on the tender terminal shoots and leaves, more commonly 
■on the former. The newer leaves have the sides curled upwards 
forming a pseudogall within which the aphids were also found. The 
colonies and individual aphids are covered with a heavy piilverulence. 
When the Lonicem shrub was examined a second time (23 Aug., 
1910), only three immature individuals were found. The species 
is neither a typical Aphis nor Chaitophonis (in which latter genus 
Thomas placed it), but it unquestionably fits better in the former 
genus. Camera lucida drawings of the antennse, hind tibia and 
tarsus cornicle, style and head of the wingless viviparous female 
are given in Plates 31-32, figures 6, 7, 8, 9 and 10, respectively. 

lutescens Monk: Bull. U, S, Geol. and Geog. Surv., Vol. V 
(1879), p. 23. I have taken this species twice in the vicinity of 
Chicago, on Asclepias. First reported by Monell. 

A, maidis Fitch: Davis, Tech. Bull. Bur. Ent., U. S. D. A., No. 
12, pt. VIII (1909), p. 144. Common on various weeds and grasses 
as well as on corn, broom corn, and sorghum, throughout the state. 
On the three cultivated plants mentioned it is often injurious, par- 
ticularly so on broom corn where it discolors the broom, thus damag¬ 
ing the quality of brush. First reported by Thomas. 

maidi-^radicis Forbes: 18th Kept. St. Ent. III. (1894), p. 58, 
figs. ; Davis loc. ciL p. 123. One of the most destructive corn pests 
in Illinois; also of prime importance as an aster insect, having been 
found killing thousands of plants in single fields of asters in the vicin¬ 
ity of Chicago. First reported by Walsh. 

^A, medicaginis Koch: Thomas, 8th Kept. St. Ent. Ill. (1880), 
p. 101. This has proven a very important enemy of the black locust, 
which is grown extensively in the Chicago parks as shrubbery. The 
lice cluster on the tender terminal shoots and may become so abun- 

^ Illmois one of the type localities. ■ 
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dant as to blacken them, not only stunting the growth, but often 
completely killing these tender branches. 

\4. micldleioni Thos.: 8th Rept. St. Ent. Ill. (1880), p. 99; Vickery,, 
Bull. U. S. Dept. Agr., Bur. Ent. No. 85, Pt. VI (1910), p. 113. I have 
never taken this species. First reported by Thomas (?). 

V4. neillim Oest.: Bull. Geol. and Nat. Hist. Surv. Minn., No. 4 
(1887), p. 59. This species has not, I believe, been reported since 
the original description, Professor Oestlund having found it in Minne¬ 
sota on NeilUa opuUfolia, the common pine bark, now known as 
Physocarpiis (Spircea) opulifolius, a shrub much used in ornamental 
plantings. Last year (1909) at Oak Park, Ill., it became so abundant 
that the leaves were badly curled and the shoots stunted or even 
killed. The wunged viviparous female is well characteri^5ed by the 
very tuberculate antennse, brown wing veins, conspicuous black stigma 
and dark brown to blackish body color. The sexes were first observed 
October 9, and from the numbers of eggs already deposited they had 
been there for several weeks. At this time the leaves and shoots 
were covered with the aphids and dozens of pairs were observed in 
copula. The sexes are interesting in that the male is wingless as is 
also the oviparous female. These males are very small, brownish 
red to black and the ocelli absent. The oviparous females are en¬ 
tirely black. Eggs are laid by the hundreds in the crevices formed 
by the leaf petiole and stem, and by the dormant buds. This spring 
(1910) the eggs commenced hatching March 30, a few days after the 
leaves appeared. 

A4. nerii Fonsc.: Thomas, 8th Rept. St. Ent. Ill. (1880), p. 95. 
It is probable that Thomas found the species which he questipnably 
referred to nerii in Illinois, although he does not so state. The record 
here is questioned. 

^A. persicm-nigeT Smith, E. F.: Gillette, Jour. Econ. Ent. VoL I 
(1908), p. 308, figs, and col. pi. A common pest of the peach. 

A, pomi De G.: Gillette, loc. ciL p. 303. A common and often 
destructive pest of the apple in Illinois; also occasionally found 
injuring the tender shoots of the flowering or Japanese quince (6V 
donia japonica) in the Chicago parks. First reported by Fitch, 

*A, mnotherm OestL: Bull. Geol. and Nat. Flist. Surv. Minn., No. 
4 (1887), p. 62. It is with some doubt that I record this species 
from Illinois. Specimens collected in Chicago on (Enothera biennis 
agree exactly with the description and habits as given by Oestlund 
except in the following: In addition to the marginal row of black 
spots the Chicago specimens have transverse dusky markings on 

1 The indications are that Thomas made his type oolleotions in Illinois, but he 
does not say positively., 
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the three last abdominal segments. -The cornicles are onl}^ two to 
two and a half times the length of the tarsi. The st^de is pale or 
pale greenish and not dusky or black as given in the original clescrip- 

•tioii. 

populifohm Fitch: Cat. Homopt. N. Y. 1851, p. 66. This very 
interesting species was found infesting the tender terminal shoots 
and under surfaces of the leaves of the quaking aspen {Populus iremu- 
loides), June 27, 1910, in one of the Chicago parks. All of the P. 
ireniiiloPles in this park had recently been secured from their native 
habitat in Indiana, just across the state line and not far from Chicago. 
The same species was also taken on the common Carolina poplar 
(F. deUoides) in a Chicago nursery, June 30, 1910. August 23, the 
trees so heavily infested nearly two months before were visited, but 
not a single aphis could be found. Through the kindness of Mr. 
J. T. Monell I have had the privilege of examining specimens in his 
collections of this same species and which he has long considered to 
be the popuUfoUm of Fitch. These Monell specimens are labeled 
Washington, D. C., Sept. 30,1880, Populus alba. From Theo. 
Pergande.” 

From the brief description given by Fitch it is difficult if not impos¬ 
sible to identify the species with certainty, although one might be 
led to believe that he was dealing with a species of the genus Melanox- 
antherum. Notwithstanding the slight differences in measurements 
the aphid in question is possibly the one Fitch was dealing with. 
PopuUfolm Fitch has generally been considered a species of the genus 
Chaitophorus but the one here considered, although showing marked 
Chaitophonis tendencies, is nearest related to the genus Aphis. 

The Chait populifolm as described by Oestlund^ is clearly not 
Fitch’s species. Through the courtesy of Professor Oesthmd, I have 
examined the species which he described and questionably referred 
to the populifolm Fitch. It is a typical Chaitophorus and a new species 
which I propose Kshall hereafter be known as Chaitophorus populi-- 
foli(M Oestlimd. These two species and a new species on poplar are 
fully described and discussed in another paper soon to be published 
aiici it is therefore sufficient to give here simply a brief description 
of the species which is being considered by the writer as Fitch’s 
populifoUm. 

Wingles^^ viviparous female ,— Entire body dark reddish^ brown with very con¬ 
spicuous white fiocculent patches, namely a row on each side of the abdomen and 
two more or less regular longitudinal rows on the dorsum, one on each side of the 
median line. ‘Dndc^r surface of abdomen with a large patch of whitish pulverulence. 
Antennae not reaching to the base of cornicles; segment III longest, it being about 
twice the length of IV, IV and V subequal, base VI about half the length of V and 
a third the length of the filament. Legs with femur black excepting extreme base, 
tibia whitish except distal ends which are black and the tarsus black. Style black 
and moderately long, nearly one half the length of cornicles. Cornicles black, 
rather long, and cylindrical. 

Bull GeoL and Nat. Hist. Surv. Minn., No. 4 (1887), p. 38. 
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Winged viviparous female. — Head and thorax black. Abdomen dark reddish 
brown with the posterior end darkening to blackish. Abdomen with a row of three 
small but conspicuous white pulverulent spots on each side of the median and ante¬ 
rior to the cornicles; also many other white pulverulent dots on the abdomen,, 
but they are rather inconspicuous and easily rubbed oif. Aiiteniue. black; not reach¬ 
ing the'base of the cornicles; relative lengths of antennal segments as in wingless; 
segment HI vith about 14 circular seiisoria, more or less in a row, and the usual 
ones at distal ends of V and base VI. Legs with the femur blackish cixceptiiig basal 
end, tibia whitish or pale brownish with the distal one third or one half bkiekisli,. 
tarsus black. Wing veins dark, stigma blackish. Stjde black. Cornicles black,, 
cyimdrical, and reaching to the base of the style. 

prwiifoKce Fitch: 1st Report Insects N. Y. (1855), p. 122. I 
have taken this species but once, namely on plum at Niles Center,. 
Ill., June 18, 1908. 

sorbi Kalt.: Sanderson, 13th Rep. Del. Agr. Exp. Sta., 1901 
(1902), p. 149, 4 figs. A rather uncommon species, which I have 
taken only in northern Illinois. 

quercifoliw Walsh: Proc. Ent. Soc. Phil. Vol. I (1862), p. 298. 
I am unacquainted with this species. First reported by Walsh. 

A. Tufomaculata Wils.: Ent. News, Vol. XIX (1908), p. 261. A 
serious pest of the greenhouse chrysanthemum. First reported by 
the writer. 

sambucifolicB Fitch: Sanborn, Kans..Univ. Sci. Bull. Vol. Ill, 
No. 1 (1904), p. 52, 2 figs. • A very common species attacking the, 
ornamental elder in the Chicago parks, but is not a serious pest. 
The sexual forms, the small winged males, and the wingless oviparous 
females, appear in September and October in northern Illinois, usually 
becoming mature the latter part of September. 

salicicola Thos.: 8th Rep. State Ent. Ill. (1880), p. 63 (Siphon- 
ophora). A common willow aphis in Illinois. First reported by 
Thomas, 

'^A. setaricB Thos.: 8th Rep. State Ent. Ill. (1880), p. 56; Oestlund 
Bull Geol. and Nat. Hist. Surv. Minn. No. 4 (1887), p* 67. A very 
common species, occurring throughout the state. First reported by 
Thomas, 

*A. spimella Schout, ?? In the Journal of Economic Entomol¬ 
ogy for October, 1910 (p. 404), Professor Gillette has noted this, 
species as occurring in America. It has been very abundant and de¬ 
structive on Spirwa vanhouttei and salicifoUa in many parts of 
Illinois and after a careful study and comparison with the original 
description of spirceella^ I consider it distinct but will leave it as 
above until specimens of the European species can be obtained (my 
efforts in this connection have thus far been useless) for comparison. 
The most noteworthy differences are in the antennal lengths which 

i 2k>5lo^clies Anzeiger, Vol. 25 (1902), pp. 656-657. 
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ill all my winged specimens are exceptionally constant and the fact 
that s'pirmella rolls the leaves and as Schouteden says^ “Die Blatt- 
mitzbilbungen, welche Aphis spircea [==spir(jeteUa] erzeugtj sind 
bereits von verschiedenen Cecidiologeii beobachtet wordeii.”^ 

The following' table of comparison may be of interest : 


Winged viviparous female. 


A. spircEcUa. Schout. 

A. spircBella ?? from Illinois. 

Under rolled leaves of Spiraea ulmaria. 

Colonizing on the tender terminal shoots and 
leaves of S, vanhouttei and /S. salicifolia. 

Abdomen green, usually marbled. 

Abdomen pale green. 

Head and thorax black. 

Head and thorax black. 

Antennal measurements, 

III = longest. 

IV « three-fourths of III. 

V == one-half of III. 

(VI) ^one-half of (VII). 

(VII) = about three-fourths of III, 

Antennal measurements, 

III =four-fifths of (VII). 

IV = three-fourths of III. 

V = three-fourths of III. 

(VI) = one-third of (VII). 

(VII) = longest. 

Beak reaching to hind legs. 

Beak reaching to second pair of legs. 

Style half the length of cornicles, dark green. 

, Style more than half the length of cornicles, 
black. 

Cornicles black, paler at tip. 

Cornicles black. 

Wings transparent, wing veins (Wurzcl und 
Unterrandader) greenish,cubitus twnce or only j 
once branched. 

Wings transparent, wing veins pale brownish, 
cubitus twice branched. 

Last segment of abdomen sometimes marked or 
striped with black. 

Sometimes with dusky markings on abdomen as 
given, description below. 

Wingless viviparous female. 


Antennas shorter than body, blackish, third 
segment pale. 

Antennse shorter than body, segments I and II 
dusky, III and IV pale, V and VI darkening to 
black. 

Belativo antennal measurements about as in 
winged. 

Eelative antennal measurements about as in 
winged. 

Legs j|reenish, tips of femora and tibia and the 
tarsi dark green. 

Legs pale greenish white, excepting “ knee ** 
joint, tip of tibisc and tarsi blackish. 

Style hairy, nearly half length of cornicles, dark 
green. 

Style moderately hairjr, nearly half length of cor¬ 
nicles, black. 

Cornicles dark green, black and somewhat thinner 
at tips, 

Cornicles black, gradually narrowing towards the 
tip. 


Winged miparom female,-^ llmd (PL 32, fig. 14) and thorax black, abdomen 
pale green, and sometimes with a row of three dusky spots on each side anterior to the 
cornicles, one at the base of each confide, and a faint dusky transverse marking 
on each of the last two segments. Eyes black. Antennae pale except the two 
basal segments which are dusky and the distal ends of V and all of VI which are 
blackish (in some specimens only the basal ends of the segments are pale, the tips 
being dusky to blackish), not reaching the base of cornicles, filament VI longest, 
III four fifths of filament VI, IV and V subequal and each about three fourths of 
III, base VI one third of filament VI; 6 or 7 rather large circular sensoria in a row on 
segment III, sometimes one or two on IV, and the usual ones at the distal ends of V 
and base VI (PL 32, fig. 16). Wing veins pale brownish, first and second discoidals 

^ Log, at. p. 657, 
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branching afc one third the distance from the tip of the wing to where i.hc third 
branches (PL 32^ fig. 17), Legs pale brownish, excepting the distal ends of femora, 
tibiae and all of tarsi which are blackish. Thoracic tubercle prominent. Bmaller 
but similar tubercles along the sides of the abdomen. Cornicles bLick, cylindri¬ 
cal, and nearly one half longer than style (PI. 32, fig. 18). Style black (PL 32, fig. 19). 

Measurements.— (From specimens mounted in balsam.) Length of body, 1,2- 

I. 59 mni., average, 1.39 mni.; width, 0.5S-0.83 mm., avg. 0.64 mm.; length of 
wing, 2.1 mm.; width, 0.87 mm.; antenna, I, 0.057; II, 0.049; 111, 0.179-0.260, 
avg. 0.216; IV, 0.131-0.195; avg. 0.160; V, 0.138-0.180, avg. 0.161; VI, base, 
0.0815-0.114, avg. 0.098; VI, filament, 0.228-0.293, avg. 0.280; avg, total, LlOl 
mni.; length of cornicles, 0.17-0.24 mm., avg. 0.205 mm.; style, 0.105-0.16 mm., 
avg. 0.14 mm.; hind tarsus, 0.10 mm. 

Wingless viviparous female. — Body pale green, head dusky. Eyes black. An¬ 
tennae with segments I and II dusky, III, IV, and basal half of V pale, end of V and 
all of VI blackish; relative lengths of segments as in winged form.^ (PL 32, fig. 15). 
Legs pale greenish white exceptmg joints, distal end of tibiae, and all of tarsi which 
are blackish. Thoracic and abdominal tubercles as in winged. Cornicles black, 
very slightly narrowing towmrds the tip. Style black. 

Measurements. —Length of body, 1.39 mm.; width, 0.85 mm.; antenna, I, 0:057; 

II, 0.049; III, 0,20-0.29, avg. 0.24; IV, 0.13-0.24, avg. 0.17; V, 0.14-0.21, avg. 
0.17; VI, base, 0.098; VI, filament, 0.235-0.277, avg. 0.255; avg. total, 1.039 mm.; 
cornicles, 0.305 mm,; style, 0.175 mm.; hind tarsus, 0.115 mm. 

The winged male may be recognized by the numerous sensoria on segments III, 
IV, and VI base, of the antennse; by its smaller size; and the greenish browui abdo- 
men. 

The wingless oviparous female is pale greenish yellow to yellow and the hind tibiae 
are swollen and bear many sensoria. 

^A, symphoricarfi Thos.: 8tli Rep. State Ent. Ill. (1880), p. 99; 
Oestlimd, Bull; GeoL and. Nat. Hist. Surv. Minn. No. 4 (1887),, p. 50. 
I have frequently searched for this species in Chicago and vicinity 
without success. There is no record of its occurrence in Illinois other 
than in Hunter’s compiled list. 

mrnomm Thos.: 8th Rep. State Ent. Ill. (1880), p, 97; San¬ 
born, Kans. Univ. Sci. Bull, Vol. Ill, No. 1 (1904), p. 57, 2 fig^s. First 
reported by Thomas. 

viburnicola Gill: Ent. News, Vol XX (1909), p. 280, 1 pi 
Common on snowball {Viburnum opulus) in the vicinity of Chicago. 

^Cerosipha ruhifoKi Thos.: Sanborn, Kans. Univ. Sci. Bull, Vol 
III (1904), p. 44,^ figs. I place this species in Del Guercio’s genus 
Cerosipha on the authority of Mr. H. F. Wilson.. ' I have not seen 
the description of this genus, which Mr, Wilson has kindly informed 
me is in ^^Nuove Relazioni R. Stazione di Entomologia Agraria di 
Firenze, 1900, p. 116.’^ This species is very common in Illinois, 
curling and injuring the foliage of the cultivated and wild blackberry. 

ilxceptions:—one individual had segment VI filament 0.024 mm. shorter than 
TIIj and another had VI filament and III of equal length, 

*Oaxlx)ndaIe, lU., and Fort Dodge, la,, are the type localities. 
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Thomas makes no mention as to the type locality of this species^ but 
supposedly it was collected by him in Illinois. 

Toxoptera gramimmi Rond.: Hunter, Bull. Univ. Kans.^ VoL 
No. 2 (1909), 221 pp,, 66 %*s., 9 pis., 3 col. pis. Ordinarily this species 
does not become injuriously abundant in Illinois, but occasionall}^ it 
damages grain in southern and parts of western Illinois. First re¬ 
ported by Forbes. 

'^'Hyadaphis padinam Linn.: ? Monell, Bull. U. S. GeoL and Geog. 
Surv., Vol. V, No. 1 (1879), pp. 26-27. (Rhopalosiphiim salicis). 
Weed, Trans. Amer. Ent. Soc., Vol. XX (1893), p. 297 (H. salicis). 
This species I have taken on Zizia aurea^ garden parsley, and Salix^ 
in Illinois. On the parsley they became so abundant as to notice¬ 
ably damage it. According to Schouteden the following synonyms 
have already been recognized,— aegopodii Scop., capre(B Fabr., cicutce 
Koch, wnhellaionim Koch: It is with some hesitation that I add 
another species (H. salicis Monell) to the already long synonomy. 
All of the Hyadaphis which I have found on Salix agree well with 
the descriptions of pastinacce. and with the specimens taken on 
Zizia aurea and parsley. Also Mr. Monell has kindly made a careful 
•examination of the type slides and in a letter dated October 14, 
1910, he says, have Just looked at it [type slide of H. salicis^ 
eollected June 15, 1878] under a % objective, and I cannot see 
the tubercle [referring to a small acute tubercle on the dorsum of 
the penultimate abdominal segment and projecting caudad, a charac¬ 
ter which appears to be found in no other species of this genus] on 
■specimens mounted back up but luckily one specimen is mounted 
sideways and I can see the ^horn^ plainly. My recollection is this 
was quite a common species in 1878-1879, but now we seem to 
find only isolated specimens in colonies of the Ch. viminalisJ^ In 
an earlier letter (October 6, 1910) Mr. Monell gives some interesting 
•compiled data which I copy verbatim. “This S. caprem [^pastinacm] 
on willow and UmbelUferce does not seem to be an ^alternation^ of 
food plants as witness these dates — 

'On willow. 

In April, KaltenfoacEs Monograph. 

June 11, ’77. Willow, Pergande notes, St, Louis, Mo. 

June 15, ’78. 160o St. Louis, Mo. Old types of Rh. salidB. 

May 25, ’86. 341aj St. Louis, Mo, 

Oct. 1, ’10. Collected by Davis at St. Louis, Mo. [winged]- 

[Aug. 4,’09. Oak Park, Ill. Apterous only.] 

On Umhelliferw, 

May 22, ’07. On Thaspiunif 539x, St. Louis, Mo. Apterous only. 

June 19, ’07. On Heradeum, 548, St. Louis, Mo. Apterous only. 

July 1, ’10. On garden parsley, 830x, Chicago, Davis, Apt. and winged. 

4 ' " V . w' 
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Mar. 4, '91. Aphis pasiinaci on celery, Washington (State?). Insect Life, VoL 
IV, p. 213. 

[Oct. i, ’08. On Zizia aurea, Chicago, lU. Apt. and winged,] 


Tiie following average measurements from three collections may be 
of interest: 



Antennal measurements in mm. 


Collection data 

in 

IV 

V 

(VI) 

(VII) 

Soiisoria 

Garden parsley, July 1, 1910, 
Chicago, lU, 

0.84 

0.13 

0.13 

0.13 

0.16 

Sensoria only on III. 

Zizia aurea, Oct. 1, 1908, ; 

Ciiicago, Ill. 

0.34 

0.10 

O.OS 

O.OS 

0.12 

Sensoria on III and IV, 

Willow, Oct. 1, 1910, St. Louis. 

0.44 

0.08 

O.OS 

0.10 
i broken 

I off 1 

Sensoria on III and IV 


In Ms description of the winged male and wingless oviparous female 
of i?. salicis in Transactions of the American Entomological Society, 
VoL XX (1893), p. 297, Weed mentions the characteristic abdominal 
tubercles referred to above. Camera lucida drawings of the tuber¬ 
cles or horns’" are given in Plate 32, figure 20 from the wingless 
viviparous female (a —tubercle; b=style) and figure 21 from the 
winged viviparous female, both drawn to the same scale. 

Oestlund’s H. (Siphocoryne) archangelicce may also prove to be a 
synonym of pastinam, 

^Hyalopterus arundinis Fabr.: Oestlund, loc, cit p. 44 (phragmiti-- 
dicola). This species is exceedingly common in northern Illinois, 
where it thickly colonijzes the leaves, usually on the upper surfaces, 
and along the mid-rib of Phragmitis phragmitiSj which grows abun¬ 
dantly along country roadsides. 

Rhopalosiphum berberidis Fitch: Davis, Annals Ent. Soc. Amer. 
VoL I (1908), p. 254, figs. A common and often abundant species, 
occasionally in such numbers as to injure the barberry (Berberis 
pulgam)f a useful shrub in ornamental plantings. First reported by 
the writer. 

B, nymphmm Linn,: Jackson, Ohio Naturalist, VoL 8 (1908), p. 
243, 1 plate. (Aphis aqmticns). In conservatories it often becomes 
quite troublesome on Pkilotria canadense and calk. Out-of-doors 
it is a common aphid on water plants such as Nymphma, Sagittaria 
md'Lemna, First reported by the writer. 

*R, fhois Monl.: Sanborn, Kans, Univ., Sci. Bull, Vol. Ill, No. 1 
(1904), p. 64, figs. Often becoming exceedingly abundant on orna¬ 
mental sumach, seriously disfiguring and weakening the plants. 
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solani Thos.: 8th Rep. State Ent. lUhiois (1880), p. 73. Have 
never taken this species, but an examination of the types in the State 
Laboratory of Natural History proves it to be a distinct and good 
species. First reported by Thomas. 

so'ncin OestL: 14th Ann. Rep. Geol. and Nat. Hist. Surv. Minn. 
(1886), p. 34. Found on SoncJms rather commonly in northern 
Illinois. 

•‘TL violce Perg.: Can. Ent. VoL 32 (1900), p. 30. I found this 
species quite common on cultivated violets in a greenhouse at Peoria, 
Ill., September 24, 1910, the first and only record we have of its occur¬ 
rence in Illinois. 

^M. achyrantes Monk: Bulk U. S. Geok and Geog. Surv., Vok V, 
No, 1 (1879), p. 18. Pergande^ questionably places [this species 
as a synonym of M. 7nahaleh and Gillette^ has considered it the same 
as .M, persicm. I am unacquainted with the species. First reported 
by Forbes and Hart. 

M. cerasi Fabr.: Weed, Bulk Ohio Agr. Exp. Sta., Tech. Ser: VoL 
I, No. 2 (1890), p. Ill; Gillette, Jour. Ecom Ent. VoL I (1908), p. 
362, cok figs. First reported by Thomas. 

M, elceagni Del Guer.: Gillette, Can. Ent., VoL XL (1908), p. 17, 
figs. (M. braggii); Davis, Annals. Ent. Soc. Amer., Vok I (1908), p. 

. 251, figs. A common species attacking ornamental Russian olive 
(Elmagnus augustifolia) and Shepherdia argenteaj and although often 
becoming quite abundant, seldom injures the plants attacked. First 
reported by the writer. 

M. persim Suk. { — Rhop. dianthi Schr,): Gillette, Jour. Econ. 
Ent., Vok I (1908), p. 359, cok figs. A very common and often per¬ 
nicious pest in gardens and greenhouses, those plants which I have 
found it damaging most being cultivated snap dragon, carnation and 
ornamental pepper in greenhouses; and cabbage, spinach, and egg 
plant in the vegetable garden. I have examined what are probably 
the types of Thomas^ Rhop. tulipwj and they prove to be persicm Suk. 
First reported by Thomas. 

plantagineusTms.: I have taken this species on the common 
plantains {Plantago rugelii and P. major) on several occasions at 
IJrbana, LeRoy, and Aurora. It lives on the base of the leaf stalks, 
on the under surface and near the ground, the aphid colonies often 
being covered with a ^Hent^' of earth and d6bris constructed by the 
ants in attendance, usually the common field ant {Lasius n. ameri- 
canus)^ Its habits are very much like those of the clover aphis (A. 
bakeri). Doctor Mordwilko, to whom specimens were sent, has 

jBuH. IJ. S. Dept Agr,, Biv. Ent.,No. 7'.a89,T), p. 52, , 

*BulieoIo.Agr.Exp.Sta. No.XS3;(m08),>.32.^ ■ 
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confirmed the writer^s determination, I believe this species lias not 
heretofore been reported from the United States. 

The following descriptions were made from specimens collected 
at Urbana^ IlL, July 15, and August 7; LeEoy, Ill., June 22; and Au¬ 
rora, Ill., September 24. 

ITnngrecI viviparous fe^nale .— Head (PL 32, fig. 22) and thorax dark, abdonicai pale 
green with a reddish area around each cornicle. Eyes black. Antennai on irohtal 
tubercles, typical of the genus Myzns; subequal to or slightly longer than the 
body; filament VI longest, it being nearly M longer than III, III nearly 1-3 longer 
than IV which is subequal with segment V, base VI 1-4 length of the filament or 
1-3 length of III; 11-17 circular sensoria, usually more or less in a row on segment 
III, the usual ones at ends of V and base VI (in one specimen there were two small 
sensoria on segment IV); slightly imbricated, bare, and dusky to blackish except¬ 
ing the two paler basal segments and basal end of III. (PL 32, fig. 26.) Wings with 
dark and conspicuous venation, the first and second discoidals branching at a little 
less than 2-3 the distance from where the third branches, to the tip of wing. (PL 
32, fig. 25.) Legs pale excepting tarsi which are black. Cornicles pale, reaching 
to or slightly beyond tip of style, narrowest in middle and the tip very slightly 
swollen. (PL 32, fig. 23.) Style pale, typical of the genus, and about 1-2 the length 
of the cornicles. (PL 32, fig, 24.) 

Measurements .— Length of body, 1.27 mm.; width, 0.55 mm.; length of wing, 
2.22 mm.; mdth, 0.80 mm.; antenna, I, 0.065; 11, 0.055; III, 0.375; IV, 0.277; 
V, 0.277; VI, base, 0.130; VI, filament, 0.49; total, 1.669 mm.; cornicle, 0.275 mm,; 
style, 0.130 mm.; hind tarsus, 0.114 mm. 

Wingless viviparous female .— Body cream colored to pale brownish yellow, the 
abdomen hawng also a distinct but very slight greenish tint. A small red area 
at the base of and around each cornicle. The red eyes of the embryonic aphids 
within the body are visible through the dorsal abdominal wall of the mature fcunale. 
Eyes brownish black to black. Antennae concolorous with the body excepting the dusky 
tip of IV, and also tip of V and all of VI, which are black; slightly longer than 
length of body, relative antennal lengths as in winged. (PL 32, fig. 27.) Legs pale 
or with a very pale brownish tint, and the tarsi black. Cornicles and style as in 
the winged. ® 

Measurernents .— Length of body, 1.6 mm.; width, 1.05 mm.; antenna, I, 0.075; 
11, 0.57; III, 0.407; IV, 0.277; V, 0.277; VI, base, 0.130; VI, filament, 0.489; total, 
1.712 mm.; cornicle, 0,358 mm.; style, 0.135 mm.; hind tarsus, 0,114 mm. 

*M. rihis Lirni.: Oestlund, Bull. Geol. and Nat. Hist. Surv. Minn., 
No. 4 (1887), p. 74. Common throughout the state, and frequently 
a pest on the cultivated currant. 

rosarum Walk.: Oestlund, 14th Ann. Rep. Geol. and Nat. 
Hist. Surv. Minn. (1886), p. 30 (M. potenHUm). A rose pest commonly 
found in Illinois on roses in greenhouses. They colonii 5 e the tender 
shoots, sometimes completely covering them and naturally killing 
the growth. 

{To be concluded) 
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Explanation of Plates 31 and 32, 

Peniphigus cornigalans Sirr.—Fig. 1, wing; 2, antenna of winged viviparous 

female. 

P. pyri Fitch (??).— Fig. 3, wing; antenna of winged viviparous female. 

Aphis ilonghtone?ISIS Troop.— Antenna of winged viviparous female. 

A, lonicem Monl. — Fig, 6, antenna; 7, hind tibia and tarsus; 8, cornicle; 9^ 
style; 10^ head of wingless viviparous female. 

A, coreo'psidis Thos.— Fig, 11, antenna; 12, cornicle; 13, style of winged vivi¬ 
parous female. 

A, spirwAla Sellout. (?)—^Fig. 14, head of winged viviparous female; 15, an¬ 
tenna of wingless viviparous female; 16, antenna;, 17, wing; IS, cornicle; 19, style 
of winged viviparous female, 

Hyadaphis pastinam Linn.— Fig. 20, abdominal tubercle on the wingless vivi¬ 
parous female; 21, on the winged viviparous female. 

Myzus plantagimus Pass.— Fig. 22, head; 23, cornicle; 24, style and anal plate; 
25, wing; 20, antenna of winged viviparous female; 27, antenna of wingless vivi¬ 
parous female. 

Camera lucida drawings, figures 5, 8, 9, 10, 12, 13, 14, 15, 16, 18, 19, 20, 21, 22,. 
23, 24, with a one inch eyepiece and two third objective; 6, 7, 11, 26, and 27 with 
a two inch eyepiece and two third objective; 17 and 25 with one inch eyepiece and 
one and one half objective. Figure 3 is drawn to a scale about one third smaller 
than 1. Figure 2 and 4 are drawn to the same scale. 


THE NEW FRENCH EXPORT PLANT INSPECTION SERVICE 

By L. 0. Howard 

On page 76 of the current volume of the Journal of Economic 
Entomology (February, 1910) occurs an abstract of remarks made 
by the writer on the subject of European conditions as affecting 
nursery stock, in which it was shown that the French government 
had promised to establish a governmental inspection service in France, 
under the Ministry of Agriculture. These remarks were made at 
the Eighth Annual Meeting of Horticultural Inspectors at Boston, 
on I.)eceml>cr 26, 1909. ^ 

Elarly in November there was received at the Department of Agri¬ 
culture through the French Ambassador to the United States and 
the U. S. Department of State, a statement to the effect that the 
service had been established, and transmitting more or less detailed 
information from the official journal of the French Republic. Infor¬ 
mation was conveyed that Dr. Paul Marchal, director of the Agri¬ 
cultural Entomological Station at Paris, had been placed in charge 
of the work, and the hope was expressed that the service established 
would be satisfactory, to the government of the United States,'on the 
understanding that the arrangement'will mot affect the right of the 
United States to examine shipmentemf'''living/plants,.where necessary,,;. 
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Following this information, a letter was received at the Bureau of 
Entomology, dated October 27, from Doctor Marchal, and addressed 
to the writer. Translated excerpts from this letter, which, will be 
of interest to State and Experiment Station entomologists and 'to 
horticultural inspectors, may be quoted as follows: 

'T\.s you have already been informed by the Minister of Agriculture, 
I have been officially charged with the delivery of the accompanying 
certificates upon material exported by nurserymen to the United 
States, who demand a phytopathological inspection. I myself visited 
from the 9th to the 13th of October the nurseries in the neighborhood 
of Nantes, Angers and Orleans. At Nantes and at Angers I was ac¬ 
companied by Mr. Vuiilet, of Rennes, and we examined together a 
very great number of plots. In spite of all of our care, we have not 
found any eggs of dispar^ and in my whole journey I found only four 
nests of chrysorrhoea, Everywffiere I have given a description of the 
insects, and recommended the greatest care. The certificates which 
I will give will be in accordance with the models enclosed. They 
will shortly be printed. No. 1 will be in the most demand, and is to 
be attached to the sendings of nurserymen having plots belonging 
to them and under their direct care. While the certificate makes 
mention only of plots, and not of sendings, I reserve for myself the 
right to make visits at the time of shipment or of packing, or any 
time when I can form the best judgment. These visits will serve to 
check an inspection of the plots themselves. I have limited the cer¬ 
tificate to the plots without speaking of the sendings on account of 
the impossibility I would find of inspecting one by one all of the pack¬ 
ages which are sent. The important point, aside from the inspection 
of the plots themselves, is that if the nurserymen know that an inspec¬ 
tor can come at any moment they will be much more careful.’’ 

“Certificate No. 2 is destined for exporters who have no plots 
belonging to them, or under their direct eye, and it implies at least 
one visit of inspection for each sending. I have named as inspector 
for the region of Nantes and Angers, Mr. Vuiilet of Rennes, wlio al¬ 
ways does his work with great conscientiousness. I have seen luiri 
at work, and I appreciate his competence. In all probability he 
will also be charged with the region of Ussy, which I intend to per¬ 
sonally visit within a few days. My assistant, Mr. Guinaux, will 
take the region of Orleans. I myself and Mr. LeCerf will attend to 
the region about Paris. Finally I count on Mr. Poirault, director 
of the Villa Thuret, at Antibes, a very distinguished biologist and 
botanist, for the southern region. 

“I desire that in future the provisional organisation which has been 
instituted should be completed and become permanent, but in order 
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to bring this about it is first necessary that the nurserymen them¬ 
selves, should not be obliged to pay the expense, but that a govern¬ 
ment phytopathoiogical service should be created having a special 
budget provided by the state. In the meantime, in order to have 
the plantations more and more healthy^ I count upon the instruction 
whicii wo arci giving and upon training in the methods to be employed. 
We will do our best to make the nurserymen more careful in their 
operations and to see that they employ the proper means for the 
destruction of the enemies of plants. 

^Wroimd Paris I have found that a certain number of large nurs¬ 
erymen take pains to wash the trees at the time of packing with 
black soap or with a solution of lysol. They remove thus many 
winter eggs and Coccidse which are found on the bark, but this pre¬ 
caution is nearly a certain guarantee that they will not allow a nest 
of chrysorrhoea or an egg-mass of dispar to go out. It is unfortunately 
much more difficult to get such care taken in the region where they 
produce the plants in enormous quantity and very cheaply, for it is 
evident that any additional expense will oblige the nurserymen to 
go out of business. To spread among them a knowledge of chrysor¬ 
rhoea and dispar^ I have distributed a short circular, with figures 
representing these insects and particularly the nest of chrysorrhoea 
and the egg-mass of dispart 

This movement on the part of the French government is one in 
the direction of cooperative assistance between France and the United 
States, and Doctor MarchaFs high reputation in this country is in 
itself a guarantee of the thoroughness of the examinations upon which 
his certificates will be based. 

Two forms of certificates mentioned in his letters are as follows: 

(No. 1.) The undersigned, director of the agricultural entomological station of 

Paris, does hereby certify that the nurseries of M...-. 

nursery man at.were inspected and that, to Ms 

knowledge, tins |‘)lantations show no indication whatever of any species of insects 
(especially gypsy inotli and brown-tail moth), considered as dangerous, or of any 
disease able to be transferred to orchards or nursery stock. • 

The Director of the Agricultural 

• Entomological Station op Paris. 

(No. 2.) The undersigned, director of the agricultural entomological station of 

Paris, does hereby certify that the sendings of M...'... 

horticulturist at.........• .were inspected and that, to 

his knowledge, they show no indication whatever of any species of insects (espe¬ 
cially gypsy moth and brown-tail moth) considered as dangerous, or of any disease 
able to be transferred to orchards or nursery stock. , 

'The'Director OF THE Agricultural 

' E:epebiment'Station OF Paris.; 
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The observations mentioned by Doctor Marchal as having been 
made on the occasion of the trip of himself and Mr. Vuiliet to west¬ 
ern France and Orleans afford an interesting confirmation of the ob¬ 
servations made by the writer in June in the same region. Noi, a 
single nest of the brown-tail moth was discovered and no trace of the 
gypsy moth in any of the nursery-growing regions. In fact, during 
the past summer, lepidopterous larva of all kinds were exceedingly 
rare in northern France. This, however, need not be taken as a 
ground upon which to base careless inspection of imported stock the 
coming winter. 


INSECTS OF THE YEAR 1910 IN IOWA 

By E. L. Webster 

The weather conditions during the past season in Iowa have been 
exceptionally adapted for the abundance of several insect pests. 
The warm month of March, followed by continued cool weather, and 
the long period of drought during the summer, caused many insects 
to become very common. The insects I will take up in a more or 
less chronological order, as they were found during the season. The 
first thing that I have to record, however, has nothing to do with the 
peculiar weather conditions this year. This is the finding of the 
clover leaf-weevil in Iowa. 

Phytonomus pundatus Fabr. This insect has been gradually work¬ 
ing westward ever since its importation from Europe and I have been 
expecting to find it in Iowa every year. In April, 1910, I spent a 
few days around Burlington, which is on the Mississippi River in the 
southeastern part of the state. I found no traces of the insect on 
the high ground back from the river, but I did find larva fairly com¬ 
mon in a clover field in the river bottoms, a couple of miles north of 
Burlington. These larvffi were taken to the insectary at Ames and 
the beetles were subsequently reared, these emerging May 12th to 
24th. So far as I know this is the first occurrence of this insect west 
of the Mississippi, with one exception, at Vancouver, B. C., which 
may be an artificial importation. The insect reached Illinois from 
the east about 1903. 

Pegomya fusdceps Zett. On account of the very warm weather in 
early spring com planting began very early. But it turned cool again 
for several weeks and during this period much danaage was done by 
the seed-corn maggot. By the middle of June most of the maggots 
had matured and the adult flies emerged towards the latter part of 
that month. The mbst injury was in the earlier planted fields, where 
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the corn remained in the ground for some little time before it germi¬ 
nated. 

Sphe-mypJiorus parvnlus Gyll. During June much complaint was 
made of injury to young growing corn plants by bill bugs. In one 
field near Whiting, Monona County, I found practically 100% injury 
by tins insect. The field was, in sod the year previous and had been 
turned under that spring. Out of 100 hills in a row, counted con¬ 
secutively, every hill was more or less injured by the punctures of 
bill bugs. The species here concerned was Sphenophorus parvulus, 

AjjJvis setariw Thos. Plum trees over the state were badly infested 
with this species of aphid this year. Probably the worst infestation 
noticed was at Ames. Here the insect reached its maximum about 
the middle of June, when the plant lice were so thickly crowded on 
young plum growth so as to quite hide the wood. One’s clothes would 
become stained by the aphids while walking- down a row of badly 
infested young trees* Early in July lady beetles, mainly Coccinella 
3-n()tata Herbst and Hippodamia convergens Guer., were very abun¬ 
dant on the infested trees and by July 29th on some of these trees 
not an aphid could be found. A part of them, no doubt, had mi¬ 
grated to their alternate food plants among the wild grasses, but it 
was the abundance of the lady beetles that was responsible for the 
wholesale clearing out of the plant lice. 

Leptinotarm lOAineata Say. This year the ever-present Colorado 
potato-beetle was much more common than usual. Early in the 
season many potato fields were threatened with a stripping, but-the 
use of Paris green in most cases checked the insects. 

Epitrix cucumeris Harris. Another insect that was very common 
on potatoes in Iowa this year was the potato flea-beetle. The injury 
was first noticed about the middle of June. The beetles were found 
on the vines from that time until fall. Early potatoes were more 
injured than fihe late varieties. 

Empoasca mail LeBaron. The apple leaf-hopper also did con¬ 
siderable damage this year to potatoes. The attacks of this insect, 
together with the injury by the Colorado potato-beetle and the long 
drought, made potatoes a very poor crop in some localities. 

Chaitophorus negundini'B Thos. Box elder trees all over the state 
were attacked by the box elder aphid, "which seems to be fairly com¬ 
mon in Iowa nearly every year. The plant lice evidently got a start 
early in the season, when the late frost took all the foliage from the 
trees, but apparently did not affect the, insects. Many trees were 
not able to, put out a full foliage ■■■'all through the season,'diie''to'.the' 
attack of this aphid ,and dso/tpAnjury ;by''a species of Eriophyes; 

MeKana^ alMKnea Hlibner* Iiquiy to timothy'heads by "the wheat- 
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head army-woriii was very coinnioii in the northern half of the state' 
this year. This was part of an outbreak that extended into Minne¬ 
sota and eastern South Dakota. The damage was more serious than 
it has been for years. In some cases oats were’ also sliglitly (lain- 
agedj but most of the injury was to the timothy. From a scu'ies 
of observations it was found that early fall pasturing of iidesteci 
meadows greatly decreased the injury in those meadows the follow¬ 
ing year. x4ppareiitiy the stock eat the grass down so well tiiat the 
larvfe of the second generation in the late summer are practically 
starved out. 

Peronea miniita Rob. Several nurseries in the state are again 
having trouble with the lesser apple leaf-folder. The second and 
third generations of the leaf-folders were -exceptionally numerous. 

Grasshoppers became abundant during the summer, especially in 
meadows and along roadsides. There were two species that were 
most abundant: Melanoplus femtir-rubruni DeG., and Melmioplus: 
biviUatm Say. 


Scientific Notes 

An Unusual Invasion of Aed.es sollicitans in Louisiana during luly, IStO.— 
On July 12,1910, notes were made on a very unusual abundance of Aedes solUcitam 
in Pointe Coupee Parish, Louisiana. For several weeks before and after that date 
all field operations were suspended on account of the mosquitoes. Ordinarily 
negroes pay no attention to mosquitoes. Tliey very seldom have mosquito bars in 
their cabins. At this time, however, it was impossible for the managers to force 
the negroes to work in the fields. Live stock suffered very severely. The cattle 
from the pastures and woods assembled on high places like the levees. ITenj tluiy 
galloped back and forth through the night. The mosquitoes were loss abundant 
in the daytime at least when the sun was shining. During cloudy weatlun’ in day- 
time they appear to be as active as at night. Some animals, more suBC(‘ptil>le tliaii 
others, w^ere attacked to such an extent that the hair was all saturated wit,h blood. 

In company with one of my agents and two other men I went into th(^ cotton 
field on the afternoon of July 12th with a large number of negroc'S in order to aj^ply 
poison. The negroes had to be forced to go to the field. During tlie short time 
we were able to stay in the field all the members of the party atfceinptc^d to protect 
themselves from the mosquitoes by moving the arms violently anci stamping the 
feet. The negroes w^ere as active in this as the white members of the party. In 
spite of w'hat was done it is very doubtful if, for a single instant, there were loss than 
100 mosquitoes on each member of the party. Something over a pound of oil of 
citronella was used but it had little effect. After about half an hour spent in the 
field, we were compelled to return to the headquarters. Upon nearing the store 
one of the men frantically jumped from the wagon and ran to seek shelter. He 
stated that every puncture gave him extreme pain. In my^ own case no sharp pains 
were experienced and there were no unusual after-effects, 

. . W. D., Hunter,, 

Puwau0f Entomology, DepaHmmt of Agriculture. 



JOURNAL OF ECONOMIC ENTOMOLOGY 

■OFFICIAL ORGAN AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 


DKOEillBER, 1910 


The editors will thankfully rocoive nows items and other matter likely to be of in- 
torest to subscribers. Papers vviii be published, so far as possible, in the order of re- 
■ceplioii. All extended contriluitions, at least, should be in the hands of the editor the 
first of the month preceding publication. Reprints may be obtained at cost. Con¬ 
tributors are rtupiested to supply electrotypes for the larger illustrations so far as pos¬ 
sible. The receipt of all papers will be acknowledged.—Ens. 

The dedication of an admirably equipped building, noticed on other 
pages of this number, to the training of young men in entomology 
marks another advance in the rapid progress this science is making 
in America. Special buildings are provided only when necessary, 
the need in turn depending largely upon the demand for such techni¬ 
cal knowledge and not a little upon the ability of those responsible 
for the training of the students. The splendid structure recently 
completed at the Massachusetts Agricultural College is a worthy 
monument to the ability of a beloved veteran^ Prof. C. H. Fernald, 
who unfortunately has been obliged, on account of ill health, to retire 
from active teacliing. Nearly a quarter of a century of work has 
made it po.ssible for him to exercise through his students a profound 
influence upon the development of American economic entomology. 
It is a pleasure to note that the development of the department he 
has been so largely instrumental in building up is to be continued 
along progressive lines. We confidently look for a maintenance of 
the present high standards and take this opportunity of congratu¬ 
lating the institution upon the possession of such an admirably 
equippcxl department. 

Scliools giving special training in entomology, particularly its eco¬ 
nomic or practical aspects, arc a comparatively recent development, 
yet excellent is tlie adjective which must be applied to much of the 
earlier work by men compelled to fit themselves progressively for the 
solving of various prolilems. Considering the numerous handicaps 
under which our earlier workers labored, it is a question whether 
any could have done much better. They have laid a solid foundation 
upon which *all subsequent students must build. The enormous 
development of recent years has been made possible by conditions 
beyond our control, namely, extended and serious ■depredations fol¬ 
lowing the normal development of a comparatively new country. 
The demand for knowledge has stimulated the training of men and, 
^as a result, we have in America ■unrivaled opportunities for the study 
,of applied entomology, not. only'in,the university and college but 
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also throughout the country. The investigations of special prob¬ 
lems by corps of well trained men means the making of eiitoiiiological 
history which will have a profound influence upon our future welfare. 
The relative importance of different phases of this work can not be 
accurately estimated at the present time. It will be iiiteKisting, a. 
generation or so later, to make a critical cojnparison between the work 
of our pioneers and those who have had the advantage of the best- 
training a university or special school can bestow. 


Reviews 

Tlie Coleoptera or Beetles of Indiana, by W. S. Blatchley,. 
Ind. Dep’t of Geol. and Nat. Resources, Bui. 1, p. 1-1386, 590 figures.. 
1910. 

The beetle book has appeared and marks a most important step in further popu¬ 
larizing our knowledge of this extensive order. The author follows the classifica¬ 
tion of LeConte and Horn and with the cooperation of specialists in many groups 
has produced a most creditable publication and incidentally laid all entomologists 
under obligation. The scope of the work, describing as it does, over 2,500 species, 
compels brevity. Only 24 pages are devoted to introductory matter and that is 
mostly morphological. The remaining pages consist of a descriptive catalogue 
exclusive of the Rhynchophora, of aU species known to occur in Indiana. Tables 
are given for the separation of families, tribes, genera and species. The descrip¬ 
tions, though brief, are sufficient for the recognition of most species. Citations of 
the more valuable papers for both groups and genera and a glossary add much to* 
the value of this work. The large number of illustrations taken from various sources 
add greatly to the value of the work, though its appearance is somewhat marred by 
their miscellaneous character. 

This work is indispensable to working entomologists, since it is the first attempt 
known to us to produce a systematic account of the beetles occurring in any repre¬ 
sentative life zone of America. It will be especially valuable to those in the Central 
States and of great service to others in approximately the same faunal area. We 
regret to note that it has been possible to issue only 1,000 copies of this bulletin 
The author is to be congratulated upon having completed such an extensive work 
and it is to be hoped that he will soon be able to publish a similar account of the 
Rhynchophora. 

Insects and Diseases, by Rennie W. Doane, Henry Holt & Co., 
p. 1-227, figures 112. 1910. 

This timely, popular work brings together the most important facts, largely from 
sources inaccessible to the general reader and even to xnany physicians and ento- 
molo^ts, in regard to the development, habits, structure, life histories and methods 
of controlling the insects discussed. This little volume illustrates anew the economic 
importance of the Hiptera, since about one half of the text is devoted to discussions 
of various flies and methods of oontroUing them. The house or typhoid fly and vari¬ 
ous mosquitoes, especially the forms conveying malaria and yellow fever, are treated 
, in-cp'nsiderable detaih The chapter, on ticks and mites and their part in-the dis-' 
summation of'.disease,is exception^y interesting. The■ chapter,,devoted to fleas 
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£1.11(1 pla&ue with its acc(junt of conditions obtaining upon the Pacific coast is most 
pertinc'iiit. I he exci^llent scries of illustrations, for the most part original, adds 
much to the vaJiie of the volume. The value of this work to the professional ento-« 
iiiologist at. ^ least, is gu'atly increased by the somewhat extended and carefully 
selected bibliography. Only a few^ errors have been noted. Through an over- 
siglit. ttio soxes ha, VC Ixuai wrongly indica,tcd in figures 76 and 77, while the name of 
one author cit<‘(l is given in two dilTercait forms, neither correct. The volume as 
a wliole will Ix^ foiuid of great service, not only to those desiring a general knowledge 
of the subject, but also to professional entomologists who may wish to look up the 
original sources of information. 


Current Notes 

Conducted by the Associate Editor . 

Mr. 11. F. Wilson of iho Bureau of Entomology has resigned to accept a position 
undevr Prof. A. B. Cordley at the Agricultural Experiment Station, Corvallis, Oregon. 

Mr. Jolin D, I'othill, formerly of the Ontario Agricultural College, Guelph, has 
been appointed assistant in the Bureau of Entomology of the U. S. Department of 
Agriculture and has bcion working since July 1, 1910, on Tachinid parasites of the 
gypsy moth at tlie parasite laboratory at Melrose Highlands, Mass. 

Dr. Alexander Ptjirunkevitch of the American Museum of Natural History has 
been appointed instructor in ssoOlogy in the Sheffield Scientific School of Yale Uni¬ 
versity. 

J. C. Bridwell, instructor in zoology and entomology at the Oregon Agricultural 
College and assistant entomologist of the Station, has resigned to accept a similar 
positi.ou at the University of California. 

According to the Mxpemmnt Btalion Record, Mr. Charles E. Jones, formerly of 
the Bureau of Entomology, has accepted an appointment as entomologist to the 
Philippitu^ lk,>ard of Agriculture at Manila, P. 1. 

According to Entomological News, Mr, C. B. Hardenberg, formerly connected 
with crraiiberry insect investigations for the State of Wisconsin and for the U. S^ 
Bepartment of Agriculture, has been appointed entomologist to the Tx’ansvaal at 
Pretoria. 

Prof, John B* Smitli of Rutgers College, and state entomologist of New Jersey, 
Bailed for Bkirope, August 20, and returned about the middle of October. 

According to Science, PolBorn^B ^hEntomology” has been translated into Japanese 
by Messrs, Miyake and 'Uchido of Tokyo, 

In the cour 8(3 of Icjctures on public health problems and the prevention of disease 
to be given at Tc^aclujrs^ College, Columbia University, one lecture on Plies and 
Other Insects as Carriers of Disease’^ is scheduledior December 5, the lecturer to 
be announced later. 

Harry Evans, assistant entomologist at the Kansas Station, ^ has resigned to 
accept a position at the Ohio Station. ' ' , ' ■ 

J^, S, Houser, assistant entomologist of the Ohio Station, has been granted a year’s 
leave of abseuee for post-graduate.study at Comell University. 

. Mr, Hi' 0* Marsh, agent,and expert of'the Bureau of Entomology, and engaged 
in' truck nrop .investigations, resigned Ms position June SO, 1910. 

Mr. W. Walton, scientific artist' of the'Laboratory of Economic Zoology,at' 
tIanisbWgr,Pa*r'Eaa,,resigned'to accept' a .similar position in^ the Bureau of.Ento- 
mology'at Wwhlngtoa^'B.. G 
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Prof. H. A. Surface, economic zoologist of Pennsylvania, conducted a series of 
public meetings in the model orchards throughout tlie state during the fail. The 
results of the spraying experiments and demonstrations were stiidifai and explaincaL 

According to the Experiment Station Record, Mr. J3. L. Van Dine ol the Bureau 
of Entomology, and formerly of Honolulu, T. H., has been appointed entomologist 
of the Porto Rico Sugar Producers’ Station, with headqiiart(*rs at^ San Juan. 

Miss C. P. Kephart, B. S. A., a graduate of Cornell University in th<i class of 
1910, and for two years before graduation a student assistant in entomology, has 
been appointed assistant in the entomological department of the New Hampshire 
College of Agriculture and the Mechanic Arts.- 

Air. W. S, Abbott, who graduated last June from the New Hamj^shire College, 
has accepted the position of assistant entomologist at the New Jersey Agricultural 
Experiment Station, New Brunswick, N. J. 

Air. F. A. Johnson, of the Bureau of Entomology, has been assigned to work at 
the Aurginia Truck Station in place of E. G. Smyth, who has been transferred to 
other work of the Bureau. 

The Board of Directors of the Agricultural and Mechanical College of Texas, Col» 
lege Station, Texas, have recently reestablished the Department of Entomology in 
that institution. In 1909 the teaching of entomology was placed in the hands of the 
Biological Department and was under the supervision of the professor of botany. 
Under the new arrangement the department of entomology is separate and distinct, 
with Mr. Wilmon Newell as professor of entomology and Air. Ernest E. Scholl as 
assistant professor. 

AJr. Arthur 1. Bourne, a graduate of Dartmouth College, who took a year of grad¬ 
uate study at the AJassachiisetts Agricultural College and for the past year has been 
assistant in the Bureau of Entomology at Washington, has returned to the (iollege 
at Amherst as assistant in entomology. Mr. Bourne will also continue his studies 
in the graduate school. 

The new building for entomology and zoology at the Massachusett.s Agricultural 
College at Amherst, Mass., was dedicated November 11, the principal addresses 
being given by Dr. L. 0. Howard, chief of the Bureau of Entomology at Washing¬ 
ton, and Dr, W. E, Hinds of the Alabama Polytechnic Institute, Auburn, Ala. 
A brief account of the exercises and a description of the building appear on other 
pages of this number of the Journal. Among other entomologists presc^nt besidx^s 
those residing at Amherst were noticed Dr. E. P. Felt, Albany, N. Y., Mr. H, 
E. Hodgkiss, Geneva, N, Y,, Dr. W. E. Britton and Mr. D. J. Caffrey, New Haven, 
Conn., Mr. C. W. Johnson and Mr. D.'M. Rogers, Boston, Mass., M'r. A. IN 
Burgess, Melrose Highlands, Mass., Mr. A. H. Kirkland, Huntington,Mass., Mr. 
H. J.\Franklin, Wareham, Mass., and Mr. H. L. Frost, Arlington, Mass. 


Journal Economic Entomology Publishing Company 
The annual meeting of the stockholders of this company will be held on Decem¬ 
ber 28 or 29, in connection with the meeting of the Association of Economic Ento¬ 
mologists at Minneapolis, Minnesota. The precise time and place will be announced 
at the sessions of that Association. Members of the advisory board are hereby 
notified that it devolves upon them to nominate the elective officers. 

E. P. Felt, FresidenL 
■ E. Dwight Sanderson, Secretary. 


Mailed, December 15, 1910. 
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Abi(\s (^oiKiolor, *^74. 

^■niiidis, 374. 
noljiliw, 343. 

AciKua,, 402. 

Acer da,8yf;arpuin, 3S0. 
iU‘j^imdo, 371). 

A<"eiylon(‘ ^tus trap laritornp;, 74. 

AclioruleH, 205. 

Acridium {)urpiirifertim, 265. 

A(k1(\s sollicitaiirt, 504. 

Aescuilus glabra, 371, 

Ag:in(‘ineii‘, 205. 

AgriliLS anxiiis, 184. 

Aiiirilie, C. N., 440. 

Ahibairia argillacea, 213. 

Alder, 416, 

Alcuirodes vaporariorum, 181. 

AleyrodcH eitri, 216. 

Alfalfa, 150,151,152,153,154,163,164, 
195, 459, 460, 461, 462, 466,470. 
leaf-w(H‘vi1, 459-470. 

Almond, 158, 229, 431, 432. 

Almw, 429. 

oregonia, 371. 
rlionibifolia, 375. 

Alwophila |)ome(,ana, 435. 

Amara avidji, 98. 

Amara avida a« a strawberry pest, 
97-99. 

Amaraathus sf>, 151. 

Amblyonuna diHsimile, 222. 
variuni, 222. 

Ambrosia Ix'et lo, 216. 

Ameri(‘an coekroach, 100, 215. 
procris, 215. 

Amt)<'*k)glypt(rr al'rjr, 358. 

HC‘s(mtris, 358, 

Arnygdalim (.somOmnis, 158. 

Aluif)hoid(‘a eonot,racheli, 453. 
rtordida, 453. 

Anasa tristiM, 181. 

Anatls 15-pui!et:a,ta, 434. 

Angodmois ijrain ioo(-h, 50. 

Anisota niblcunda, 148, 211. 
stigma, 211. 
virginlensis, 148. 

Aiiomacins obliquus, 361. 

Ano|)lieleR, 15.' 

Ant common field, 495. , 

Antlionomus grandis,' 212. \ , 

nebnlosusj 358.; 
pallidus, 35'$. /, A'.’ 

sciitellatus, 357., ; A ^ ■ ■ 

squamosnsy463*., ^ ■ 

Antlered rnapl#:':'eate)rpiilar, 146, 210. 
Apantotes'/dmg'regatns, 43C, '4' ■; 


Apatela populi, 1S6. 

Aphelimis diaspidis, 398-401. 
fuscipennis, 259. 

• mytilaspidis, 25S. 

Aphidid^, 207, 209; collected in the 
vicinity of Stanford University 
372-81; List 380, Bibliography 
oSO—81. 

Aphididie, plant louse notes fcont'd) 
367-71; 403-407. 

Aphididse of Illinois, list annotated, 
407-420; 482-499. 

Aphids, 434. 

Aphis albipes, 376. 
asclepiadis, 404. 
atriplicis, 405. 
bakeri, 377, 405, 495. 
brassies, 180, 376, 405. 
cardui, 404. 
ceanothi, 377. 
cephalanthi, 405. 
cerasifolii, 405. 
chenopodii, 405. 
coreopsidis, 483. 
cornifolias, 208, 209, 405, 484. 
cratsegifolife, 377, 
forbesi, 215. 
frondosae, 483. 
gillettei, 407. 
gosvsypii, 180, 213, 404. 
helianthi, 407, 484, 485. 
illinoisensis, 485. 
lonicerJB, 487, 
lutescens, 377. 
maidi-radicis, 182, 405. 
mali, 377. 
medicaginis, 376. 
neilliae, 488. 
nerii, 377. 
oenotherao, 488. 
pomi, 207, 208, 209, 210, 404. 
populifoliae, 489. 
pyri, 404. ' 
riparim, 404, 
rufomaculata, 182. 
rumicis, 376, 405. 
salicicola, 403. 
sambuci, 405. 

, setaria, 210, 503. 
sorbi, 404. 
spiraeella, 404, 490. 
vifournicola, 207, 208, 200. 

, , '■ vitis, 486. 

Alphitobius' diaperinus,, 215,' ^ ■ 

Aphrophora paraliela, ’ 210,' '' 



510 


INDEX 


Apple, 29, 32, 39, 57, 146, 148, loS, 
159, 160, 162,163, 164, 168, 169, 
171, 173, 174, 175, 176,177,178, 
ISS, 1S9; 191, 192,193, 194, 197, 
210, 211, 246, 249, 341, 357, 358, 
361; 374, 404, 405, 430, 431, 432, 
434, 435, 460, 470, 472, 474, 475, 
476, 477. 

leaf-hopper, 18^2, 210, 503. 
maggot, 169-172. 
tent caterpillar, 215. 

Apricots, 229, 402. 

Aprostocetus diplosidis, 206. 

Apterite, 182. 

Aramigus fnlleri, 301, 364, 
tessellatiis, 362. 

Arbutus men/.iesii, 379. 

Argentine ant, 207, 213, 423. 

Army worm, 303. 

Arsenate of lead, 22, 29, 30, 31, 43, 
176, 182, 196, 211, 214, 362, 
470. 471, 473, 474, 475; dry. 
42, 46. 

Arsenic, 31, 32, 33, 34, 35, 36,161, 187, 
188, 189,192,195, i96, 197, 233, 
267, 268, 269, 280, 281, 471; 
sprays or spraying, 29, 43, 187. 

Arsenic-bran mash, 31, 

Arsenical poisons, 32, 33, 35, 36, 43, 74. 

Arsenical poisoning of fruit trees, 
32-35, 187-197. 

Arsenious sulfid, 29, 30; of lime, 34; 
of soda, 268, 269. 

Ai-temisia tridentata, 365. 

Asclepias, 368, 404. 
mexicana, 377. 

Asparagus, 182. 

beetle, 39, 180, 257. 
plumosus, 182, 402. 
sprengeri, 402. 

Aspen quaking, 489. 

Aspergillus giaucus, 236. 

Asphondylia monacha, 347. 
salictaria, 355. 

Aspidiotus ostreieformis, 258. 
perniciosus, 103, 215. 
rapax, 259. 

Aster, 166, 168, 182, 347, 

Asterolecanium pustulans, 215. 

Asteromyia asterifolia, 349. 
divaricata, 348. 
dumosai, 348. 
flavomaculata, 349. 
feviana, 349. 
marginata, 349. 
nitida, 348. 

' panicuiata, 349. 
pustulata, 349, 
vesiculosa, 349. 
waldorfi, 348. 

Astragalus utahensis, 459, 

Asynapta saliciperda, 356. 

Atlas Ltocusticicle, 268. 

Atripus floridanus, 364, 


Attagenus larvae, 104. 

Atwood, G. G., 71-76. 

Aulaeaspis pimtagona, 215, 275. 
roste, 481. 

Auleutes tcnuipcs, 453. 

Baceharis hali mi folia, 364. 

Bacillus rossi, 481. 

Bacteria, 150, 234. 

Bacterial leaf spot, 236. 

Bacterium pnmi, 235. 

Ball, E. D., Titus, E. G., and Greaves, 
J. E., 187-197. 

Bamboo, 376. 

Barber, T. C., 420-425. 

Barberry, 378. 

Basswood, 367. 

Bean, 204, 214. 
cultivated, 380. 
leaf-beetle, 214, 303. 

Beech, 146, 147, 148, 376, 389, 390, 
Berberis, 273, 378. 

Betula, 367, 369, 376, 429. 
fontinalis, 371. 
glandulosa, 428. 
populifolia, 435, 436. 
verrucosa, 429. 

Bidens bipinnata, 483. 
vulgata, 410, 483. 

Birch, 146, 162, 184, 367,[371,1,435, 436. 

bucculatrix, 435. k# 

Birds, 44, 148, 162, 186, 271,»-j437/438, 
Bishopp, F. C., 314-315. 

Black lady beetle, 432. 

Blackberry, 361. 

Black flies, 27, 28, 29; in the JVliite 
Mountains, 27-29. 
leaf extract, 31, 208, 209. 

Blackleaf tobacco extract, 62. 

Black scale, 446, 447, 44S, 450,^451, 
473. 

soap, 501. 

Blackthorn, 158. 

Bladder kctmia, 151, 152. 

Blatchley, W. »S., 506. 

Blatella germanica, 100, 215, 

Blattid notes, 100-101. 

Blepharipa seutellalfi, 28*1, 285, 289, 
292, 

Bob white, food of, 295-313, 437-438; 
insects eaten, 303-306; biblio¬ 
graphy, 313. 

Boll weevil, 20, 114, 116, 141, 212, 452, 
453, 455, 456. 

Bollworm, 49, 122, 135, 212, 213, 314, 
315. 

Bordeaux mixture, 176, 22!), 473, 475. 
nozzle, 28, 40, 172, 173, 174, 175, 
176,177. 

Borrichia frutescens, 364. 

BowkeFs tree soap, 208. 

Box elder, 69, 162, 166, 503, 
aphid, 503. 
hedge, 342, 
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Bracoi) nu'lliiDr, -452. 

Brassica, (‘ainpc'slris, 478. 

Bridal AvrealJi, 40'4. 

Brit,ton, W. K., :r2-20, 484-i3(), 442. 
Bronw^ hindnbona*, 184. 

Brooks, K. .14., 442. 

Br(,>oiii corn, 20r). 

Brown locust, 2d3, 2r>r), 2dG, 271. 
ruitcs, Ml, 432. 

Brown-1 a..i! moth, IG, 45, 4G, 71-7(), IIS, 
121, IGi, 179, 211, 212, 217, 225, 
273, 274, 287, 200, 202, 333, 340. 
393, 394, 435, 501, 502. 

Bryr)l)ia pra,t('Tisis, 208. 

BuccuIaliTx canadenslsella, 435, 43G. 
Bud wc(n'ils, 358. 

Buffalo gnat, 217. 
poa, 459. 

Bufo marinus, 222, 

Burdock, lOG, IGH, 405. 

Bm*gcss,'A. F., 38-42, 217-222. 

BurkH), 30, 435, 408. 

BunMilov(n’, 459, 4G0, 

Bursa b. past-oris, 4(.)4. 

Buttercup, 373. 
llutton-bnsh, 405. 

Buxus semporvirens, 342. 

Cabbage, 180, 182, 214, 35G, 357, 3GG, 
4()5. 

a|)his, 180. 
maggot, 180. 
plutella, 183. 
worm, 180, 303. 

Cadolle, 214, ^ ^ 

Ctilocorls ra-pidus, 315. 

Calandra grmuiria, 215. 

oryz®, 47, 49, 53, 54, 214. 

Cala|)b is bediilmcoicns, 3G9. 

(•astaiicjaj, 3(58. 

Calcium ('arbonate, 63; (ddorido, 143, 
oxide, 34. 

California bligbl, 230, 

Calla lily, 183. 

Callipt.caais, alni, 410. 
arundicolens, 376. 
betukecoiens, 370, 417. 

{^arya\ 370. 

(arst^ancic, 37G, 

<u)ryli, 417. 

Iiyalimis, 41G. 
qma'cifolii, 415. 
qiK^rcus, 370. 
tiiiaq 372, 370. 
ulmifolii, 370. 

Callofiistria floridonsis, 183. 

Callosamia prornediiea, 89, 342. 
Calosorna <;alidum, 148, 

frigidum, 148, 211, 217-222, 391, 
392, 393. 

AVfi<^pbanta, 218, 22B 
Calyc^opis cecrops, 315. 

Canada thistle,’ 404. 


Cane borer, 213. 

Canker, 81, 234. 

Canker worms, 39, 303, 435. 

Cantaloupe, 404. 

Carabidm, 97. 

Cambifls, 98. 

Carolina ])oplar, 489. 

Carbon bi-sulphide, or di-siilfidj47~56g, 
57, 295, 361, 394, 395, 398. 
dioxide, 03, 142. 
tetrachloride, 104. 

Carbonic acid, 30. 

Cardiiiis arvensis, -104. 

Carnation 182, 183, 

Cary a, 350, 

alba, 367, 368. 369. 

Caryoinyia antennata, 351. 
arcuaria, 351. 
carya?, 350. 
caryaccola, 350. 
consobrina, 350. 
cynipsea, 351. 
gliitinosa, 351. 
holotricha, 351. 
inanis, 351. 
nucicola, 351. 
persicoides, 351. 
thompsoni, 351. 
tuhicola, 350. 
sanguinolenta, 350. 

Cathartus advena, 49. 

■ gemellatus, 49. 

Cattle tick, 116, 135, 136. 

Cauliflower, 180, 405. 

Caustic soda, 268. 

Ceanothus cuneatus, 377. 

Cecidomyia atrocularis, 355. 
cary£e, 216. 
orubescens, 352. 
foliora, 352. 
niveipila, 352. 
q-oruca, 352. 

CecTopia, 293. 

Celery leaf blight, 17. 

Cephalanthus Occident alas, 405. 

Ooiutitis ca|)itata, 140, 171. 

Ceratoma trifiircata, 214. 

O'reospora cireumo^ssa, 235. 
persiem, 235, 

C(?rcopcus artemisia}, 365, 
chrvsorrhteus, 365. 

Cereals,‘ 202, 213. 

Certiheates, form of, 223-226. 

Ceutorhynchus anthonomoides, 366, 
lesquerelke, 366. 
squamatus, 366. 

Chadopsis mnaea, 168. 

Chaitophoms aceris, 414. 
betulsD, 367. 

negunainis, 207, 208, 209, 376, 
503. 

'nigriB, 375. ' 
popaMoliae, 375, 489* 
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'Cb.aitoplioriis qiiercicola, 415. 
spiaosus, 415. 
vimiaalis, 375, 415, 493. 

Chalcidoiclea, feeding habits of, 257— 
260. 

Chalcodermus aeneus, 213, 357. 

Cheiiopodium, 405, 

Chernies coweiii, 372. 
piceas 342. 
pinicorticis, 372. 

Cherry, 146, 152, 159, 160, 210, 234, 
275, 365, 431, 432. 
ermine moth, 157-161. 
slugs, 32-^ 

Chestnut, 376." 

Chickens, 148. 

Chicken mite, 217. 

Chinch bug, 303. 

Chinese Mantis, 274. 

Ciiionaspis americana, 186. 
salicis-nigra, 103. 

Chittenden, F. H., and Marsh, H. 0., 
477-479. 

Chloride, 87. 

Choke-cherry, 405. 

Cholomyia inaoquipes, 453. 

Chromaphis juglandicola, 367. 

Chrysanthemum, 182, 209, 481. 

Chrysomphalus aurantii, 398. 
obscurus, 216. 

Chrysops, 217. 

Cigarette beetle, 198-202, 214. 

Cincticornia americana, 353. 
globosa, 353. 
majalis, 352. 
pilulae, 352. 
podagra), 352, 
pustuiata, 353. 
quercifolia, 353. 
serrata, 353. 
simpia, 353. 
symmetrica, 352. 

Cineraria, 402. 

Citrus fruit insects, 216, 

trees, 85, 364, 398, 401, 447, 448, 
473. 

Cladobius rufulus, 375. 
saliciti, 375. , 

Ciinodiplosis carya?, 351, 
fiorida, 352. 

Clinorhyncha filicis, 354. 

Clitocybe parasitica, 233. 

Clover, 151, 162, 163, 359, 380, 405. 

■ 459,' 460. 
aphis, 495. 
leaf weevil, 303. 

Cnethocampa processionea, 290. 

Coccidffi of Audubon Park, New Or¬ 
leans, La., 420-425: Boulder 
County, Colorado, 425-430,,481. 

Goccinella 9-notata, 503. 

Coccophagus lecanii, 401. 

; immaculatus, 481. 

Coccus hesperidum, 401, 449, ' ' 


Cockerell, T, D. A., 425-430, 481. 
Cockroaches. 100, 10.1. 

Cocoanut, 272. 

Codling rhoth. 29, 30, 31, 114, 122, 123, 
124, 136, 239, 240, 243, 303; 
control in California 470-73; 
s[)rays for, 39-32; experiments 
on, 474-77; spraying 172™ 
76, 

Coix lachryma, 402. 

Collar rot, 189, 191, 192, 194, 197, 
Collembola injurious, 204-205. 
Collinge, W. E., 204-205. 

Collins, C. W., 343-346. 

Colorado potato-beetle, 182, 214, 303, 
503. 

Compsiliira concinnata, 291, 292. 
Conifers, 273. 

Conium maculatum, 377. 

Conotrachelus crata'gi, 357. 

nenuphar, 215, 453, 

Contarinia sorghicola, 205-207. 

Cooley, R. A.," 178-179. 

Copper, 233; sulfate, 173. 

Corn, 48, 49, 53, 54, 55, 56, 57, 149, 
150, 151, 152, 153, 154, 155, 
156, 157,168, 182, 213, 405, 503. 
billbugs, 303. 
ear-worm, 149-157. 
louse ants, 303. 
root-aphis, 182. 

Cornus, 185, 273, 407, 484. 
borer, 184. 
paniculata, 103. 
stolonifera, 103, 407. 

Cor:^meum beyerinl^ii, 236. 

Cosmos, 166. 

Cotton, E. C., 141-145. 

Cotton, 20, 48, 212, 213, 214, 357, 362, 
363, 364. 
aphis, 213. 

boll weevil, 90, 303, 333. 
boll worm, 114, 303. 
caterpillar, 213. 

Cottonseed oil emulsion, 61, 62, 64. 
Cowpeas, 213, 214, 357. 

Cowpea pod-weevil 213, 

Crataegus, 74, 357, 358, 410. 
crus-galli, 186. 
oxyacantha, 158, 377. 

Creosote oil, 104. 

Crioceris asiparagi, 180, 257. 
Crossocosmia sericarim, 284, 289. 
Croton bug, 215. 

Crown gall, 68, 225, 236, 246, 247, 248^ 
249, 250, 274. 

Crude coal tar creosote, 39, 
oil, 74, 164, 233. 

Cryptorhynchus lapathi, 184. 
Cucumbers, 180, 181, 404. 

Cucumber Deetle, 12-spotted, 203. 
Culex pipiens, 121. 

Curculio, 177, 236. 

Cutworms, 303, 435. 
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C3™i(ie, 85, 86, 87, 88, 318. 

Cyiinidc of sodium, 85, SG. 

(huiiioguti, 85, SG, 87, 88. 

Cycdonc spru33 74. 

Cylus foririi(*,u,rh]S, 214. 

(]y!‘i(jcaiiihaxiiis sf‘[)tcunfas(du-l!i, 2G5, 
(lyl^osporu,, 232. 

Dulilhi, 1G(y, 1G8. 

Daisies, IGiS. 

J3a,rling:, S. 1\, 222. 

Das.yn(;ani all)Ovittata, 355. 
aiinulipes, 354. 
utricornis, 355. 
eulifornica, 355. 
eorticis, 355, 
llondii,' 352. 
i:>;cmnue, 355. 
glandis, 351. 
orbitiiilis, 354, 

.sali(rifoli{i, 354. 

Dataiia sp., 290.* 
integcuTirna, 216. 

Davidson, W. M., 372-81. 

Davis, .1. j., 180-186, 4:07-420, 482-499. 
Dean, W. H., 205-207, 442. 

Deciduous fruits, 215. 

Dcndrolimus pini, 121, 122. 
Dermanysus galliniiu, 217. 

Diabrotica 12-pun(d.ata, 213, 315. 

vb.tata, 180, 214. 

Diacrisia virgiuiea, 32. 

Diaeretiis (udifornicAis, 376, 
Diaplieronicra IVanorata, effect of 
moisture and dryue.ss on, 479- 
481. 

Diatnea Ha(tcbanilis, 213. 

Dickerson, D* b*? 316-317, 
Dicrodiplosis quereiua., 35*1. 
Dichrorneris inarginel 1 us, 341. 
Diedrocephala coeciiu^a, 31,5. 
Diffenintial locust, 213. 

Dione vauiilw, 217, 

'Dock, 372. 

Doane, li. W., 506. 

Dog’l'jjuuy 404. 

Dog-wood, 103, 162, 184, 407, 
D,r(‘panapiiis inonelli, 371. 

11replumosiphuin platanoid.es, 377. 
Drosophila sp., 25. 

Drug‘*st,or(y Ix’eile, 214, 

Dust spray(‘r, 42. 

Dwarf mull)erry discjase, 230. . 

Easter lily, 182. 

Ecxaioini e ontomologists, nrocoedings 
1-64, 113-222. ' ’ ' ^ 

Elm, 35, 39, 40, 44. 148, 162, 1B6, 374, 
436. ' ' ' ' ' '' ' : 

leal beetkt 39,40, 211,'259, S8l, 486. 
ErapoMca nmli, 162-65,' 1S2, 210, 
417, 503. ' " ■' ’ 

Enarmonia pmuivora, '2J6. 

Engliah sparrow, 186, 343,344* 


Ennomos subsignarius, 381. 

Ennyomma globosa, 453. 

Enzymes, 230, 234. 

Epargyreus tityrus, 121. 

Epicaerus formidolosus, 360, 361. 
imbricatus, 359, 360. 
lepidotus, 360. 
liicanus, 360. 
mexicanus, 360. 
siilcatus, 360. 

^ texanus, 360. 

Epilacima borealis, 214. 

Epitrix cucumeris, 503. 

Eriococcus azaleae, 481. 

borealis, 428. 

Eriophyes pyri, 210. 

Eucalyqitus, 402. 

Eiicaliipterus tiiiai, 367. 

Eiicerapbis betulae, 371. 

Euchaetias egle, 290. 

Eudoromyia magnicornis, 288. 

Eugonia alniaria, 135. 

autumnaria, 133. 

Euonymus alata, 275. 
atropurpureus, 159. 

Eupelmus allynii and Stictonotus iso- 
somatus, 202-204. 

Eupborocera, claripennis 89, 288, 291. 
Euproctis ebrysorrboea, 16, 118, 211. 
435, 500, 501. 

European box leaf midge, 342. 
beetle, 218. 

insects in America, 340-43. 
juniper webworm, 341, 
lettuce plant louse, 181. 
sycamore, 377. 

Eurytoina tylodermatis, 453. 
Eutrichosoma albipes, 453. 

Evergreens, 38. 

Exartema permundanum, 185. 

Exhibits at state and county fairs, 
329-340. 

Exorista sp., 168. 
amplexa, 291. 

Fall army worm, 214. 

webworm, 185, 210, 216. 

Felt, B. P., 24-26, 172-176, 340-43, 
347-66, 381, 474-477. 

Fern, 183, 402. 

FernaJd, H. T., 273-275, ,445-446'. 
Ferns, greenhouse, 376, 

Fickle, midge, 181. 

Fifteen-spotted lady beetle, 434. 

Fig, 215. 

Fire-flies, 372. 

Fish, 27, 28, 29. 

Fiske, W. F., 88-97,386; and Burgess, 
A. F., 389-394. ' ' 

Mies, 15. 

Flowers of sulphur, 434. 

Flypaper, 200. 

^Fcmoulum vulgare^ 377. ' 
Forget-ih'e-not, 378>' 

■Foxtailg 151,, 206.'' 
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Fraxiiiiis excel^iorj 150. 

Free siil]3liur, (iS. 

Frenchj C. ^25. 

exp(3rt, plant inspection, 490“502. 
Friend nozzle, 172, 177. 

Frontina aletiin, 291. 

fronchii, 2S9, 291, 293. 

Frost, li. 250. 

Frosty mildew, 236, 

Fruits, 82. 

Fruit flies, 25, 140, 171. 

Fuma carl3oii di-sulfid, 54, 55. 
Fumigation box materials, 394-398. 
Fungi, 33, 204, 205. 

Fungous disease, 37, 148. 
gnats, 205, 

Galerucella luteola, 211, 381. 

Gall midges of Aster, Carya, Qiier- 
CHS and Salix', 347-56. 

Garden flea4iopx>er, 184. 
parsley, 493. 
web worm, 213. 

Gasoline engine, 40. 

torch, 39. 

Gates, B. N., lOS. 

Geranium, 402. 

Giant bur-elder, 165, 166, 168. 

ragweed, 165, 166, 168. 

Gillette, C. P., 29-32, 207-210, 367-71, 
403-407. 

Gipsy moth, 16, 36, 42, 43, 44, 45, 46, 
73, 74,76, 96, 104, 121, 179, 211, 
317, 218,221, 273, 274,284, 285, 
28(), 292,333, 343, 393, 394,435, 
452, 501, 502. 

GIse-osporium lacticolor, 236. 

Glycerine, 394, 395, 397. 

Golden glow, l66, 168, 
rod, 402. 

Good’s whale-oil soap, 208. 

Goodwin, W. H., 326. 

Gooseberry, 162, 

Gossard, H. A., 329-340. 

Grain, 48, 49, 56, 82, 104. 

insects, 49, 55, 214. 

Grape,' 357, 358, 404. 
fruit, 472. 

Graphorhinus vadosus, 359. 
Gx'asshoppers, 31, 504. 

Green apple aphis, 434. 
bug, 135. 

house, leaf-tyer, 182. 
thrips, 183, 
white fly, ISl. 

Grindelia squarrosa nuda, 453. 

Ground beetles, 98, 437. 

Groundsel, 378. 

Gulf PritiUary, 217. 

Gummosis, 234. 

Hjematobia serrata, 217. 

' Hairy vetch, 459. 

Haltieua iihleri,'184,' 


Hand pump, 30, 40. 

FIarle({uin cabbage bug, 214. 

Harpalus, 97. 

caiigiiiosus, 97, 
peliiisy 1 vaniciis, 97. 

Harrisina anu'ricaiut, 215. 

Hawthorn, 158. 

Haw-treas, 357. 

Haywood, J. K., and McDonnell^ 
C. a, 322. 

Hazel, 146. 

Headden, W. P., 32-35. 

Headlee, T. J., 149-157, 

Heliantiius, 405, 407. 
aiinuus, 485. 
divaricatus, 485. 
grosseserratiis, 485. 

Heliothis obsolete, 49, 212, 314, 315. 
Holiothrips hicmorrhoidalis, 183. 
Hemerocampa Icucostigma, 185, 
Heinogregarine, 222. 

Hemj), 166, 168. 

Hertzog, P. H., 198-202. 

Hessian fly, 202, 203, 303. 
Heterocampa guttivitta, 210, 146, 148, 
218; natural control, 389-94. 
Hewitt, C. G., 319. 

Hickory, 146, 347, 350, 367, 409. 
twig-girdler, 210. 

Hinds, W. E., and Turner, W. F., 
47-56. 

Hippodamia convergens, 503. 
Hitchings, E. F., 146-148. 

Hollyhock, 166, 168. 

Homaledra sabalella, 217. 

Honeysuckle, cultivated, 377. 

Hogs, 49. 

Hopkins, A, D., 326. 
liopperdozer, 164. 

Horismenus lixivorus, 153. 

Hormoinyia ^^erriica, 354. 

Hornbeam, 146. 

Horn-fly, 217. 

Honses, 49, 150. 

Horse chestnut, 371. 

Hor.s(M*a( I isl i, 181. 
flea-heetltN 181. 

Horticultural insfxvtors, pr<xx'cdings, 
65-84, 223-250; work, (>9-71. 
House-fly, o!,)S(}rvations on, 24-"■26, 
Howard, tl. W., 260-272. 

Howard, L. ()., 76-77,257-260,,499-502. 
Hyadaphis legopodii, 493, 
eapre®, 493. 
cicutiu, 493. 

I)astimicse, 493. 
salicis, 493, 494. 
umbellatorum, 493. 

Hyaloptems arimdinis, 377. 

Hydrangai, 185, 273. 

Hydrocyanic acid gas, 72,'85, 86, 87, 
181, 183,190; 395, 398; effetjts on 
. the human system, 317'AU9* 
Hyphantria cunea, 185, 216.'. 
textor, 292., 
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jlyponosiHHiia., TIk 
(.‘ vniiyindki, ir)<J, 

I5U, KU). 

nialiiiclla, !r>S, 159, HU), H>i. 

{uullipunaiclla., 159. 

f)a,<ia!la„ 157, 15vS, 159, HU). HH 

aiaiiac'lljp 5-11. 

ily!iuai()Hi(‘rous paraaitas, 92. 
Iiyp(a‘|)ai\*isii.(.‘a, X9. 
flvposl.cna va,riabilis, HIS. 

Hiiaka-, 5V. J)., 50-1. 

IciiueunioM, ,sj)., 502. 
liatus, .U)S, 
orpluMi^'., lOK. 

Idioplania rnuOin'k^pnlis, 579. 
il^iuina, iJak, 222. 
lliinoia instu'la, 1S0-\I8(), 
luibriaalad snout b(»atle, 505,. 

Iiiiporitxi (*al)ba.^'(^ worm, 211,. 

tuirstay stock, l^Jui'Ofxuui coiuli- 
tions ax alTacliinj]!:, 7«V-77. 

InscMdi nuioliiiHs 5!.4“-51,5. 

Insoatiitula Act of 1010, 275-2<S2. ^ 
tests for d(,xtriicti(,)ti of apliididaj 
a,n(i tlieir (?g)i\s, 207 *210. 
insects attacking men and !iv(,‘ slock, 
217. 

ill iowa,, 1910. 

Iiis{M.Hr(4)r,s’ (liscnission, 241 -250. 
Irklomyrim^x IniimiHs, 207, 425, 

Irish |)otato, 101. 

Iron sitl|)liid, 475. 

IsosoiTUi aiivnii, 202. 

grandt*; 202. 

Iva. xanihi folia, 407. 

Ivy, 570. 

.Jcjrusalcin <4ifvrry, 4-02. 

■Juglaris (ailiforai(ia, ‘'102. 
nigra, 507, 508. 
rogia, 507. 
japan plums, 220. 

Japanese iXTsimmoris, 215. 

June drop, 255. 

Johnson grass, 200, 

Jun(‘ 'ht'b 

Junip(‘r, 544. 

K'aliir corn, 200. 

Ivedzi(» arsenatc', '100, 

K(4Iy, 'E. 0. G., 202-204. 

.Keroscaa^ 50, 255, 515. 

emulsion, 22, 57, 59, 01, 02, 207, 
20S, 519. 

LacJinosl.erna fusca., 210, 
prunina, 210, 

LatJuuis aWeiis, 574. 
alnifoiiie, 575. 
ocjcidiaitails, 572, 574. 
pini-radiivta\ 574. 
viminalis, 574. 

I/ady hcictle, 503. , ■ 


Lamb.s’ quarters, 151, 165, 405. 

Land plaster, 180. 

Lantana, 402. 
haphygma frugiperda, 214. 

Lappa olHcinaiis, 405. 

Larch sawfiy, a conx^ction, 519. 
Larksjmr, 166. 

Ijasioctanipid, 275. 
l uisiodeniia testaceuin, 214. 

Lasioptera clarkei, 348. 
querciflorie, 352. 
qiierciperda, 354. 

Lasiirs n. americanus, 495. 

I^athyrus venosus, 459. 

Xaiurus laurusdnus, 577. 

Lavaaider, 402. 

Lead arsenate, 148, 195, 190, 277, 
278, 279, 280, 281, 282, 435, 471, 
472, 

Leafcurl, 230. 

Leaf-eating insects, 43. 

Leaf-footed plant bug, 213. 

L(^af liopper, 168. 

Lemon, 472. 
oil, 181. 

Leopard moth, 436, 

L(^pi(ioericus herricki, 362. 
Lepidosaphes beckii, 86. 
iilmi, 57, 186, 319. 

Leptinotarsa decimlineata, 120, 182, 
214, 503. 

Le})togloHSUs phyllopus, 213. 
LesqiK'rella gracilis, 306. 

Less(ir apple leaf-folder, 504. 
Lestodii)losis decemmaculata, 355. 

scptemniaculata, 354, 

Lettuce, 181. 

LigyniKS rugiceps, 213. 

Li]ac.s, 319. 

Lime, 31, 34, ISO. 
lime arH<miie, 30. 

liirKHSulfiir, 30, 57, 58, 63, 64, 207, 
208, 236, 433, 434, 473, 474; 
(joncentrated, 239. 

Lime-sulfur wash, 319. 
limiK^rium clisicxjampa?, 392. 

Limoniiis ennfusUB, 182. 

Linden, 162, 184, 413, 417. 
borer, 184, 

IJ.iiS(3ed oil emulsion, 59, 61, 62, 64. 
lissorhoptrus simplex, 213. 

Liatrtmotus appendiculatus, 356. 
ktiusculuH, 366, 

Little peach ^iisease, 81, 231, 244. 

LixUvS scrobicollis, 463, 454. 

Locust destruction in South Africa, 
260-272. 
fungus, 271. 

Longistigma caryfc, 413. 

platanicola, 413. 

Iiouisiana insects, 212-217, , 

Low temperature, 231. ' ' 
apparatus, 140-145. 
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Loxoste.fi:e amilalis, 2IS, 315. 

Lye solution, 60. 

Lye-sulfiir solution, 60, 

Lysol, 501.. 

Lysiplilebiis, 116. 
tritici, 135. 

Macrosiphum, aceiifolii, 380. 
californicum, 380, 
circumflexa, 182. 
eitrifolii, 380. 
lactucae, 181. 
orthocarpi, 380. 
pisi, 3S0. 
rosae, 372, 380. 
soiic4ella, 380. 
sanborni, 1S2, 209, 210. 
tiilipae, 380. 

\iticola, 486. 

Macrosporiiim commune, 235. 

Maidenhair fern, 182. 

Maize, 319. 

Malacosoma americana, 117, 121, 215. 

Mamestra picta, 185. 

Manure, 181. 

Maple, 146, 148, 211, 481; Norway, 
414; red, 146; sugar, 146, 147, 
436. 

borer, 436. 

Margaropus, 116. 

Margaropus annulatus, 141. 

Masicera, myoidaea, 168. 

Massachusetts Agricultural College, 
Entomological Building, 445-- 
446. 

May beetles, 216, 303. 

Mayetiola americana, 355. 
caiilicola, 355. 
latipennis, 355. 
perocculta, 355. 
rigidae, 355. 
tuniidosm, 356. 
walshii, 354. 

McAtee, W. L., 437-438. 

Mealy-bug, 215. 

Medicago denticulata, 376. 
lupulina, 459* 
sativa, 459. 

Medlar, 159, 

Megorismus fletcheri, 434. 

Melanoplus, bivittatus 504. 

' differentialis, 213. 
femur-rubrum, 504. 

Melanoxantiierium, smithi^, 207, 208, 
209. 

Meliana albilinea, 503. 

Melilotus aiba, 459. 

officinalis, 459. 

, Melon, 180, 404. 
aphis, 180. 

Metadexia basalis, 453. 

Metcalf,'Z;T., 108. 

Mexican cotton boll weevil, 48, 

„ Mice,' 100. 


Microdontonierus anthonoiiii, 453.. 
Milkweed, 368, 377, 

Millet, 151. 

Mills, 85. 

Milo maize, 206. 

Miscible oil, 72. 

Moisture, 56, 57. 

Molasses, 268. 

Monarthropalpus biixi, 342. 

Monellia carym, 367. 
maculolla, 368. 
marginella, 368. 

Morrill, A. W., 441. 

Morse,’A. P., 104, 

Mosquitoes, 15, 28, 303. 

Moulton, Dudley, 326. 

Mountain ash, 162. 

Mules, 49. 

Mullein, 478. 

Miirgantia histrioiiica, 214. 

Muscids, 286. 

Mustard, 357. 

Mycodiplosis holotricha, 351. 
Myiophasia senea, 453. 

Myzocallis asclepiadis, 368. 
bella, 368. 
caryaifelite, 369. 
trifolii, 369. 
ulmifolii, 369. 

Myzus elaagni, 208, 209. 
persicas, 182, 379'. 
plantagineus, 495. 
rosarum, 379. 
vincte, 380. 

Nsemospora crocea, 236. 

Nectarophora pisi, 214. 

Neillia opulifolia, 488. 

Neillie, C. R., 319. 

Nematodes, 236. 

Neocerata rhodophaga, 183. 
Neolasioptera albitarsis, 350. 
ramusciila, 350. 

Newell, Wilmon and Dougherty* 
M.8.,321. 

Newell, Wilmon and Srnitli G, D.,, 
253. 

New Hampshire insects, 21{)“212. 
Niagara lime-sulfur solution, 59, (K). 
Nice, Margaret Morse, 295-313. 
Nico-Fume, 209, 210. 

Nicotiani, 165. 

Nicotine, 207; extract, 181,'183. 
Nikoteen, 208. 

Ninebark sesiid borer, 184. 

Nitre poisoning, 33. 

Norfolk pine, 183, 

North American fever tick, 141. 

Norton, J. B. S., 228-236. 

Notaris puncticollis, 356. 

Notes of the season in Connecticut*. 
434r436. 

Notolophus leucostigma, 39. 

Nozzle, 'typical name, 250, 
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INiirsery ins|.M*(*tu)ii in MnsRachusnlts, 


Nursery stock, 6S, 

71, 73, 74, 7Ci, 77, 

79, 82, S3; 

87), 15S, Hi I, 241, 

245. 

Oa,k, M-6, MS, 211, 

317, 3,5.1, 3(il, 402, 

413;^ biavk, 

37(1; hluo, 37(1; 

'Ihiglish, 37i 

11; 374; powt. 

415; r<‘d, It) 
< '1 - 

a; while, 14(1, 102, 


‘115. 

OatH, 377/5(KL 
< )l;>erca tripuTu.*ialu.j 1K4. 

Obs(vurn scak^i 21(>. 

OHicial (uitomologint atui fa,rmer, 12'~ 

20 . 

Oilfs, 203, 23(>. 

Oil of cii roiu'liai, 504, 

Oil einul^iiouH, 74, 

O’Kane, W. iX, ii)0-*“.172. 

Olcfinder, 377. 

Olef.lireut(!S }uaiii< 185. 
Oligotroplms salicifoliuH, 354. 

Olive Hcalcj 473.^ 

()n:iileus ()|:)icuerold(;,s, 3f)l. 

Onciderc'H ehigulata, 210. 

Onions, 182, 

maggot, 181. ‘ 

tiirips, 182, 183, 214. 

Orange, 80), 215, 210, 401, 402, 447, 

' 4:48, 472. 

Tort.rix, 401.103. 

Ordianls, 85. 

Ordiard inH|)(‘ction, in(}r(‘asing the 
den,uind for, 77-80, 

Orthoearpus j)ur|)iiras(;(‘!i8, 380. 
Orthoris croicliii, *1.53. 

Osage orange, 240, 244.. 

Ox-eye daisy, 4.05, 

Oyster shell scuile, 0)4> 180, 225, 319; 

spraying experinnaits, B7-M, 
O/.onium, 234. 

Pindiyfylus suhdeelliH, 203. 

Pal(‘s pavida, 280. 

Ihdnis, 21,7. ' 

I'^'dejua'iia, vianal-a, 185. 

Pamera. vine la., 47‘..K 
Pa,mf)}iirms Ipca’sienm, 436. ^ 

I*a,,nama titOis, 222, 
i*apaif:)ema e.ata|)h,rtM,u:L 100, 108. 

^ intela, 105,1.00, 108* 

Papilio listerias, 121. 

Fam8(4.igeiia se^regata, 284. 

I^arasitism by insciot enemies of wee¬ 
vils, 4.6P468. 

Parexo,rista elielonkh 287, 289/201. ' ■■ 
Paris green, 190, 278, 270, 280,.281,' 
282,471,476,503.' ' 

'Pan*ott, P/J., ''157-161,'325*. : ■ ' ■■ 

Ihirsley, 356, 

Parsley stalk weevil, 356, / 

ihissaflora Ineaniata, 217; ' .■. ’ ■!' '.i ■ 

Paswon-vine, 217* 4,'' / , 


Patch, Edith M., 385. 

Pea aphis, 214. 

Peach, 34, 215, 228, 231, 232, 233, 234 

235, 236, 245, 246, 361, 379, 

430, 431, 432, 433, 435, 

Peach borer, 215. 

Peach, obscure diseases of, 228-236. 
Ft'acii sawfly, 435. 

Pi,*ach ycillows, 81, 228, 229, 230, 235. 

236, 244, 245, 246, 250. 

Pear, 32, 146, 160, 210, 357, 431, 432, 
435. ; . > . 

Pear blight, 188. 

Pear leaf blister mite, 210. 

Peas, 204. 

Pecan, 216. 

Pecan Imskworm, 216, 

Pegomya, brassic®, 180. 

fusciceps, 502, 

Pelargoniums, 402. 

Pemphigus betao, 372, 410. 
corrugatans, 410, 482. 
fraxinifolii, 411. 
populicondupiifolius, 374. 
populimonilis, 374. 
populitransversus, 372. 
pyri, 410, 482. 
ranunculi, 372. 

Pentas, 402, 

Peon/, 165, 166, 168. 

Pepper, celestial, 378. 

Peridroma saucia, 181, 182. 

Periplaneta araericana, 100, 101, 215. 

brunnea, 215. 

Periwinkle, 380. 

Peronea minuta, 504. 

Phacepholis elegans, 363. 
obscura, 364, 

Candida, 364. 
pallida, 363. 

Phonacoccus acericola, 436. 
Philadelphiis coronarius, 404, 

Philffinus spumarius, 184. 

Phinotas oil, 27. 

Phla)otribu8 liminaris, 338. 
PhlegcthontiuB quinquemaculata, 434. 
sexta, 434. 

Phlyctaenia ferrugalis, 182, 

Phoma peraic®, 234, 236. 

Phorbia cepetorum, 181. 

PhyUaphis fagi, 376. 

Phyllosticta persicw, 235.' ■ 

Phylloxera caryse-globuli, 409. 

vastatrix, 372. 

Phyilotreta armoracise, 181, 
Physocarpus opulifolius, 184,185,488, 
Phytpnomus castor, 470. 
mtirinus, 459. , 

, ,, higrirostris, 461. 

' " puhotatus, 460,, 502., ' 

'l^prce, W.'D.,';:252!, 356-66, 451-458. 
.'Pigeons,, 343, 346., 

Pimpla, 06, 

,r: /':'■■ / 
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Pine, 38, 210; umbrella, 275; wliile, 
3S, 212. 
blight, 210. 
blister rust, 3-10. 

Piiius radiata, 374. 
iiiaritima, 372. 

Pissodes notatu.s, 340. 
strobi, 340. 

Piagioiioius speciosiis, 436. 

Plantago major, 495. 
riigelii, 495. 

Plantain, 495. 

Plant lice, 31, 303. 

Plataiius orientalis, 377. 

Platypus cornpositus, 216. 

Plum, 146, 158, 159, 160, 162, 210, 232, 

■ 234, 361, 377, 431, 432, 503. 
cureiiHo, 215. 

Plutella maculipennis, 183. 

Poclabrus tomentosus, 372. 

Podisiis maculiventris, 315. 
modestus, 148, 

Poecilocapsiis iineatus, 479. 

Polygonum, 377. 

peiinsylyanicum, 151. 

Polyporus'squamosus, 205. 

Pontia rapte, ISO, 214. 

Poplar, 1S6, 374, 375, 4S9. 
and \yillow curculio, 184. 

Populus, 375. 
alba, 489. 
deltoides, 489. 
fremontij 374. 
tremuloides, 489. 
trichocarpa, 372, 374. 

Porthetria dispar, 16, 211, 500, 501; 
eggs and birds, 343-346. 

Potash, 229. 

.Potassium, 86, 87. 
carbonate, SS. 
cyanide, 85, 86, 87, 88, 199. 

Potatoes, 168, 178, 179, 182. 

Potato flea-beetle, 503. 

Powdery mildew, 236. 

Power sprayer, 63.' 

Pratt’s scaleckie, 60, 61, 62. 

Printer’s ink, 39. 

Pristiphora bivittata, 185. 

Prune, 431, 432. 

Prunus, ornamental, 273. 
padus, 159. 
peiinsyivanica, 405. 

.spinosa, 158. 
virginiana, 405. 

Pseudanthonomiis crataegi, 357. 

Pseudocoecus calceolarias, 213. 
citri, 215. 

Psilopodinus flaviceps, 207, 

Psycnoda alteniata, 26, 

Pulvinaria bigelovi®, 481, 
eamelicola,' 275. 
cockerelli, 429. 

^ ehrhorni, 429. 

' innumerabilis, 438, 429, 481. 

^ beth'eli, 429. 


Pulvinaria oeckleiil alls, 428, 429, 430. 
ribesiie, 428, 429. 
sul)alj)ina, 428. 
vitis, 428, 429, 430. 
vernico.Sie, 429. 

Purple scale, 86. 

Pyrethmin, 183. 

Pyrus, 273. 

coriiaria, 404. 
florabunda, 274. 

Quaintance, A. L., 108. 

Quayle, H. J„ 398-401, 401-403, 
446-451, 473. 

Quercus, 351. 

agrifolia, 374, 402. 
alba, 369, 415. 
ealifornica, 376. 
douglasii, 376. 
lobata, 376. 
obtusiloba, 415. 
rubra, 368. 

Quince, 357. 
weevil, 357. 

Radishes, 182. 

Rag-weed, 97. 

Rane, F. W., 36-38, 385.^ 

Ranunculus californiciis, 373. 

Rape, 405. 

Raspberry, 163, 246, 431. 

Red-legged grasshopper, 303. 

Red or orange scale, 398. 

Red-winged and red locust, 265, 266, 

271. 

Red spider, 31, 181, 186, 432. ■ 

Resin compound, 164, 

Rex lime-sulfur solution, 59, 61, 62, 
208, 433. 

Rhabdophaga batatas, 356 
brassicoides, 354, 
caulicola, 355. 
cornuta, 355, 
gemmte, 355. 
globosa, 356. 
gnapluiloidoH, 355. 
iatebrosa, 355. 
nodiilosa, 355. 
normaniana, 354. 
persimilis, 355. 
plicata, 354, 
podagras, 355. 
racemi, 354. 
ramiiscula, 356, 

Rhabdophaga, rhodoides, 354. 
salicis, 355. 
sodalitatis, 355. 
strobiloides, 354. 
triticoides, 355. 

Rhagoletis grindelite, 453. 
pomonella, 169. 

Rhizopertha pusilla, 215. 

Rhopalompa astericaulis,, 350. 
asteriflorse, 34S.' 
crassulina, 350. 
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fra,tor, 354* 
hitx'riflori, 34S. 
llliO])a,!oHi|)huin a,r!)iiiij 37<S. 

In^'horidis, 37X, 
dinaiilii, 373, 3S0. 

In,c4iica\ 377. 
iiyinpliiaa,, 377. 

41K'>. 
lulipas 377. 
viola', 377, 

KiiubjiH), 'lOo. 

lihy!H4 1 i t (\s hi color, 31 (>™317. 
iiibtis auroio, 407. 

Rico, 213, 214. 
tiiasft-ol , 213. 

wcM'vil, 47, 48, 50, 51, 50, 214. 
Roclvv mountain locust, 114, 303. 
R()}ii;{Ts, 1), M., and llurjiioss, A. K.,44l. 
Root a^pliis, 230. 

Rosa nif^osu-j 310. 

califoniicfi, 370. 

Ikmv.. 183, I8'l-, 273, 402. 
b(X'tl(', 434. 
cullivided, 380. 
wild, 379. 
rnidgo, 183. 

RoHoUinia, radicipcu’da, 234. 

Koscnfcld, A. 11., lOO-iOl, 212-217. 
R.o.sottt^ diH(‘asc, 231. 

Rosy jipph^ aphis 434, 

Riuhcx crispus, 405. 

ofaadi'ntaliH, 372. 

Rinnsfw, W. i*h, 380. 

Rust, 230. 

Rust-nnl flour Ix'otk', 214. 

•Sackcnoniyia pa,ckardi, 355. 
portcray 355, 

•Haddled Ih’omincnt, 218, 140, 148. 
•Haissctia nigra, 473. 
ok'rn, 446, 473. 

.Salix, 354, 374, 375, 376, 380, 403. 
i8ainl)U<ais, 405, 

Harnia <,Hwro|')ia, 89, 120, 121. 

^Sai'tborti, CJ. 1.4, 82“-84, 

;8and(!rsou, E. i),, 27-'-20,113-140, 210- 
212 441. 

8an Jose scabs, *10, 68, 72, 77, 101, 102, 
103,486, 215, 224, 225, 226, 227, 
236, 230, 240, 241, 243, 244, 
273, 274, 473; Relation to 
clinaitic districts or life isoxies in 
Wisconsin, 1 ()1~”103. 

Hanninoidea'(‘xitiosa, 215. 

Ha|)(srda vestit.^a, 184, 

Harcopbagids, 286, 201. 

Bat.uniia pavonia, 342. 

8atiirnii<kp ^91, 203, 

Saw-tootiled grain beetle, 214. ' 
Hcalecid<s, 207, 

Scairitcss siibtcsrraneiis, 437. 

8chii5oneura araericana, 374. ^ 
crataigi, 186. 
lanigcra, 209,4215, 374. 

(picrci, 374, ,413. 


Sciara inconstans, 181. 

Sclerotinia fructigena, 230. 

Scolytus rugulosns, 215, 33S. 

Scurfy scale, 186. 

Sciitellista cyanca, 446-451. 

Scyinnus punctum, 432. 

Seeds, 82, 85, 97, 116. 

Se(d -corn maggot, 501, 502. 

Seedling pines, 340. 

Senecio vulgaris, 377, 378. 

Serah disease, 230. 

Sesia corusca, 216. 

Sesiid larvm, 216. 

Setaria glauca, 206. 

Severin, PI. H. P., 101-103. 

Severin, H. H. P., and H. C., 479-481. 
Shaw, N. E., 77-80. 

Sherman, PYanklin, Jr., 223-226. 
Shot-hole borer, 215. 

Sigalplms curculionis, 453. 

zygobaridis, 453. 

Silk worm, 122, 133. 

Silvanus surinamensis, 49, 214. 

Silver fir, 343. 
leaf, 233. 

Bimulium and Pellagra, 319. 

Simiiliiim pecuarum, 217. 
hirtipes, 27. 
reptans, 319. 
venustiim, 27. 

Sinapsis alba, 116. 

Siphocoryme avense, 377. 
conii, 377. 
faaiieiili, 377. 
salicis, 377. 
xylostei, 377. 

Siphonophora coreopsidis, 483. 
Sitodrepa panicea, 214. 

Smartweod, 151, 

Bmicronyx tychoides, 453. 

Bmilax, 182, 183, 184. 

Smith, R. I., 324. 

Snowherry, 376. 

Snow-white linden motli, 381, 
Soaponified creosote preparation, 181. 
Sodic carbonate, 33. 

Sodium, 87, 88. 
arsemate, 196, 
chloride, 87, 88. 

cyanide, for fumigation purposes, 
85-88. 

salt, 86, 87, 88. 

Soft brown or hemispherical scale, 398, 
401, 449, 

Solamim triflorum, 179. 

Solidago, 347, 

californica, 402. 

Soluble arsenate, 196. 

Sonclius asper, 378, 
oleracea, 378, 380, 

Sorbus aucuparia, 159. 

tormenalis, 158. 

Sorghum, 151, 205, 206. 

.' sweet, 205. ' ' ' ' ' ' ' 

, halapense, 206.^ 
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Sor 2 ;hum midgej life history and habits, 
205-207» 

Southern corn root“\Yorm, 213. 
fern cutworm, XS3. 

Sow-thistle, 3S0, 

Soy beans, 151. 

Sphenopliorus parvulus, 503. 

Spinach, 364. 

Spiny oak cat.erpillar, 211. 

Spirffia, 185. 

prunifolia, 404. 
salicifolia, 490. 
sawfiy, 185. 
vanhouttei, 185, 490. 

Spring canker-worm, 185. 

Springtails, 205. 

vSpruce, 374. 

Spruce, Douglas, 372. 

Squash, 404, 

bug, 181, 303. 
lady beetle, 214, 303. 
vines, 16. 

Stable fly, 303. 

Stalk borers, 167. 

Start, E. A., Stone, G. E., and Fernald, 
H. T., 325. 

State nursery laws of Oklahoma and 
their effect, 82-84. 

Steam spraying outfit, 40. 

Stewart, J. P., 108. 

StictonotUvS isosomatus, 202, 203. 

Strawberry, 97, 98, 195, 215, 273, 361, 
478, 

root' louse, 215. 

Striped cucumber beetle, ISO, 214. 
garden caterpillar, 303. 
maple worm, 211. 

Stropharia semiglobata, 205. 

Sturmia inquinita, 291. 

Sugar, 230, 268, 269. 
cane, 213, 272, 361. 
cane beetle, 213. 
cane insects, 213. 

Sulfate of nicotine, 31, 209, 210. 

Sulfid of arsenic, 29, 30, 31. 

Sulphur, 17, 432; dioxid, 142. 

Sulphuric acid, 86, 199. 

Sun scald, 33, 189. 

Sunflower, 151, 168. 

Superparasitism; Important factor in 
the natural control of insects, 
88-97., 

Sweet alyssum, 184. 
potato borer, 214. 

Sweetened arsenicals, 171. 

Sycamore, 413. 

Symmerista albifrons, 148. 

Symons, T. B., 236-241. 

Symphoricarpus racemosus, 376. 

Syrphid flies, 374. 
arcuatus, 374. ' 
opinator, 374. ■ 

'‘ribesii, 380., 


Tabaiius, 217. 

Tacliina mella, 288, 201. 

Tachinids, 92, 96. 

Tachinid flies, 148; larvic, 88; para¬ 
sites, 392; piif)ation and hiber¬ 
nation, 283-295. 

Tachyptcrelius (Antlionomus) quadri- 
gibbus, 357. 

Tamarix, 185. 

Tanglefoot, 168, 430, 435. 

Tannin, 230. 

Tar, 39, 

Tarnished plant-bug, 477-479. 

Taylor, E. P., 107. 

Telenomus graptae, 390, 393. 
Temperature, 57, 

Temperature and insect growth, 113— 
140. 

Tenebrio molitor, 120. 

Tenebrioides mauritanicus, 50, 214. 
Ten-lined potato beetle in Montana,, 
178-179. 

Tenodera sinensis, 274. 

Tetrachloride of carbon, 104. 
Tetranychus bimaculatus, 181, 186. 
bimaculatus and Bryobia praten- 
sis, life history and control,. 
430-434. 

Tetrastichus, 206. 
asparagi, 258. 
hunteri, 453, 456. 
xanthomelama>, 257. 

Texas fever tick, 333. _ 

Thecodiplosi.s quercifolia, 353. 

Theobald, F. V., 107. 

Theronia, 90. 

Thistle, 166, 404. 

Thomas. Cyrus. 383. 

Thompson, W. R., 283-295, 436. 

Thrips tabaci, 182, 183, 214. 

Tiger lily, 166, 168. 

Tilia americana, 367, 376. 

Timber, 27. 

Timothy, 503. 

Titus, E. G., 459-470. 

Tobacco, 135, 181, 198, 199, 200, 2()L 

202 . 

extracts, 207. 
waste, 361. 
worm, 434. 

Tomato, 165, 1.67, 168, 182. 
worm, 434. 

Tomicus typographus, 121. 

Tortrix eitrana, 402. 

Toxoptera, 116. 

graminum, 135. 

Treacle, 267. 

Tribolium ferrugineum, 49, 214. 
Tricholyga grandis, 288, 289. 

Trifolium hybridum, 459. 
incamatum, 459. 
pratense, 459. 
repens, 459. 
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Truck crop iiiHeets, 214. 

'14’yp(4.a pomoncila, 140. 

Tuhor(*uI().siH, 204. 

Tulip, 077, OSO. 

"'riirkeyK, 148. 

Tiirui]}, 057. 

'Tussock moth, 292, 470. 

'Twig l)light, 200. 
spot-, 200. 

Tych(?a brovicoruis, 410. 

I'ykxlcnrui fov(a)!at,um, 453. 
'l'yp^bo(^vba rosm, 169. 

’Typhoid* fly, 000. 

IJlmus americuna, 370. 

ITranotcs nudinus, 210. 

Urt.ica holosorica, 080. 

Valsa leiicostoma, 236. 

Va;n Hlyke, L. L., Hedges, C. C., and 
Boswortlp A. W., 025, 
Vari(4iad:a aldrichii, 288, 289. 
Variegated cutworm, 181, 182. 
Vegetables, 82. 

Velvet leaf, 150, 151, 152. 

Vermorel nozzle, 40, 172, 173,174,175, 
176, 177. 

Viburnum, 185, 270. 

Vi(na, 080. 

villosa, 459. 

Vinca major, 380. 

Voilet, cultivated, 377, 

Vitis, 072, 

Walking stick, 479, 480, 481. 

Walnut, 146, 367, 376, 402, 
catc3rpillar, 216. 

Wandering J(}w, 402. 

Washburn, F. L., 69-71, 162-168. 
Water tower apparatus, 41, 


Webster, R. L., 387, 502-504. 

VV'ee\i]s of economic importance, 356- 

66 . 

Weldon, G. P., 430-434. 

West, James Alexander, 384. 

West. Indian peach scale, 215. 

Whale oil soap, 60, 61, 

Wheat, 116, 154, 377. 
head army-worm, 503. 

Wheeler, W. M., 324. 

White ermine moth, 32. 
fly, 216, 317, 396. 
grubs, 434. 
legged black fly, 27, 
marked tussock moth, 39, 88, 96, 
185. 

Wild pignut, 216. 
service tree, 158. 
sweet pea, 459. 

Willow, 347, 354, 375, 380, 402, 403, 
415,493. - 
scale, 103, 159, 162. 

Winthemia quadripustulata, 291. 

Wireworms, 303. 

Woglum, R. S., 85-88. 

Woodworth, C. W., 470-473. 

Woolly aphis, 68, 186, 215, 226, 430. 
maple leaf scale, 436. 

Yellow dock, 405. 

Yothers, W. W., 317-319, 

Zabrus, 97. 

Zea mays, 116. 

Zebra caterpillar, 185. 

Zeuzera pyrina, 436. 

Zinc arsenate, 473, 

Zizia aurea, 493. 

Zygobaris xanthoxyli, 453. 

Zygobothria nidicola, 288, 290, 292. 




TWENTY-THIRD ANNUAL MEETING OF THE AMERICAN 
ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 

Minneapolis, Minnesota, December 28-29, 1910 


The twenty-third annual meeting of the American Association of 
Economic Entomologists will be held at Minneapolis, Minn., on 
Wednesday and Thursday, December 28 and 29, 1910, The sessions 
will open at 10 a, m., Wednesday, in Room 24, School of Mines Build-- 
iiig of the University of Minnesota. At 1 p. m. a joint session will 
be held with the Entomological Society of America and on the fol¬ 
lowing day sessions will be held in the same room at 10 a. m., and 1 
p. m. 

If the weather is favorable and the members desire it one of these 
sessions can be transferred to the Minnesota Agricultural College. 
This arrangement will give the members an opportunity to inspect 
the buildings and equipment of the college and to examine the labor¬ 
atory and equipment of the state entomologist of Minnesota. This 
matter will be decided at the first session on Wednesday morning. 

Other Meetings 

The American Association for the Advancement of Science and 
its affiliated societies will hold meetings throughout the week at the 
University' of Minnesota. 

The Entomological Society of America will meet on Tuesday, 
De(a3mber 27, and in joint session with this association on Wednes¬ 
day, December 28, at 1 p. xn. The public lecture held by the society 
will be delivered by Prof. F. L. Washburn, state entomologist of 
Minnesota, on Wednesday evening. ' At the close of this meeting an 
informal sm'oker will be held in the Dyckman hotel. 

The Association of Horticultural Inspectors will meet at 8 p. m., 
Thpriday,,, and the sessions will be continued on Friday. 

Hotel Headquarters 

The hotel headquarters of this association and the Association of 
Hortknllnral Inspectors will be at the Dyckman, on Sixth Street, 
between''Nicollet and Hennepin Avenues. Rates, 11.50 to $4.00^ a 
day on the European plan. Our headquarters areYoeated in the, 
block adjoining the Eadisson, the hotel'headquarters' of the Amer-, 
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ican Association for the Advancement of Science. Mernljers are nrgcid 
to secure hotel reservations in advance, as the liotel inaiiagc,v!,iient 
request that reservations should be made at Iwist ten days before the 
meeting. 

Kailroad Rates 

All railroad lines have declined to grant reduced raters for the 
ing. 

AimouiiceBieiit Concerning; Program 

A full program of the meeting will be published in the general 
program issued by the American Association for the Advancement 
of Science. Each member attending the meeting on po,yment of dues 
will befurnished with the official button of the association and a special 
program of the meeting. 

In accordance with the action of the executive committee symposia 
have been arranged on Present Methods of Teaching EntoBiology 
and on Spraying Machinery—Its Present Desirable and Undesir¬ 
able Features.^^ These subjects will be presented by some of the best- 
kno'Wii entomologists of this country and will bo a special feature 
of the meeting. In connection with the syrnposium on spraying 
machinery, members are requested to bring to the meeting, for exhibit 
or demonstration, any spraying devices which have given superior 
results and to come prepared to join in a full discussion of both of 
these important subjects. 


PROGRAM 

Report of the secretary. 

Report of the committee on nomenclature, Mr. Horl}ert C)sl)orn, 
chairman, Columbus, Ohio. 

Report of the committee on testing proprietary insecticides, by E. 
D. Sanderson, chairman, Morgantown, W. Va. 

Report of' the committee on affiliation, by Mr. Lawrence Brtmer, 
chairman, Lincoln, Neb. 

Report of the executive comnaittee, by President E. D. Sanderson, 
Morgantown, W. Va. 

Appointment of committees. 

Miscellaneous business. 

New business. ' 

Annual address of the president, by E. D. Sanderson, Morgantown, 
W. Va., The , Work; of The American .Association of'".Economic 
Entomologists/^' ' ' ' 



3 


Reading of Papers 

'^^Ecouoiiiic Entomological Investigations Now Under 'W&j” by T. J. 
Hcunlloe, Manhattan, Kansas. 

^^Farni M{‘tlio(ls for Controlling Southern Field Crop Insects,” by 
A. F. Coiiradi, Clcinson College, S. C. (20 minutes.) 

A discuHsioTi of fall and winter cover crops, clean cultivation on low lands, effects 
of terracing and methods of spring forcing of field crops. 

^Uilcoiioniic Importance of Stictocephala sp.,” by Flerbert Osborn,. 
Columbus, Ohio. (7 minutes.) 

Records of occurrence of Stictocephala on cultivated crops and some notes on mode 
and extent of injury. 

Studies on the Cabbage Maggot,” by W. J. Schoene, Geneva, N. 
Y. (15 minutes.) 

Habits and life history in New York State. 

“ Habits of the Cabbage Aphis with Suggestions for its Control,” 
by Gleim W, Herrick, Ithaca, N. Y. (10 minutes.) 

Fatal High Temperature for the Control of Mill Insects,” by George 
A. Dean, Manhattan, Kan. (10 minutes.) 

The results of several experiments in heating a flour mill to temperatures that proved 
fatal to the insects infesting it. 

Adjournment. 


Program 

Tuesday J December 28, 1 p. m. 

Joint session with the Entomological Society of America. 

Reading of Papers 

“ Some Notes on the Pear Slug, Eriocampoides Ivrnacina Retz,” by 
R. L. Webster, Ames, Iowa. (10 minutes.) 

Summary of the Food Habits of American Gall Midges,” by E. P. 
Felt, Albany, N. Y. (10 minutes.) 

^^Locomotion of Certain Young Scale Insects,” by H. J. Quayle, 
Whittier, CaL (8 minutes.) 

An account of experiments on the rate and distance of travel of the active young 
of tlvj 15lack, Purple and Red scales over smooth surfaces, sand and orchard soil 
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^%ocomotion of the Larva of Calosoma sycophanta/' by A. I\ Bur* 
gesS; Melrose Highlands, Mass. (7 minutes.) 

Record of the distance travelled by a larva of this species from, the time of liaic'hin^*; 
until its death, no food having been furnivshed, and tlie method of securing i,lic 
data. 

®The Effect of Certain Gases and Insecticides upon the Activity 
and Respiration of Insects,” by George D. Shafer, East Lansing, 
Mich. (35 minutes.) (Charts of apparatus and data tables.) 

A presentation of the results obtained in a study of the effect of some common gases 
and insecticides upon the activity and respiration of insects as compared with 
their normal activity and respiration. The study has been made to obtain evi“ 
dence that will help in deciding the question, “ How do insecticides kill?^’ 

^Instructional Methods in Economic Parasitology with Reference 
to California,” by W. B. Hermes, Berkeley, Cal. (10 minutes.) 

Needs of the student and the state in a field of vast importance to public health 
and animal industry. 


Symposium 

On ^‘The Present Methods of Teaching Entomology.” 

Papers by J. H. Comstock, Ithaca, N. Y. 

H, T. Fernald, Amherst, Mass. 

Herbert Osborn, Columbus, Ohio. 

Lawrence Bruner, Lincoln, Neb. 

The discussion will be opened by the following members, and a 
general discussion will follow: 

John B. Smith, New Brunswick, N. J. 

S. A. Forbes, Urbana, Ill. 

V. L. Kellogg, Stanford University, Cal 
Adjournment. 


Program 

Thursday, December 29, 10 a. m. 


Discussion of the presidential address. 

Beading of Papers 

“Methods of Securing the Fertilization of Clover by Means of Bum¬ 
ble Bees in Experiments with Bruchophagus fmehris,” hj F. L. 
Washburn, St. Anthony Park, Minn. (10 minutes.) / 
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Apparatus for the Study of Subterranean Forms/^ by S. J. Hunter^ 
Jjawrence, Kan. (10 minutes.) Lantern slides. 

New Sawfly Enemy of the Bull Pine in Nebraska/^ by Myron H. 
Sw'erik, Lincoln, Neb.' (15 minutes.) Lantern slides. 

A brief accoimt of the ravages and natural enemies and, in part, the life-history of 
a new Lopliyrine enemy of Pinus ponderosa scopuLorum- 

^^Notes on the Larch Sawfly in Minnesota,” b 3 ^ A. G. Riiggles, St, 
Anthony Park, Minn. (10 minutes.) 

An account of the range of the species and the damage done in Minnesota, with 
notes on the enemies, both insect and fungus. 

^Alzolla and Mosquitoes,” by John B. Smith, New Brunswick, N. J. 
(10 minutes.) 

Account of investigations made in Germany and Holland on the ecology of AzoIIa 
species, and the effect on mosquito breeding. 

^h4nti-Mosqiiito-Maiaria Campaigns in California—Methods and 
Eesiilts,” by W. B. Plermes, Berkeley, Cal. (15 minutes.) 

A brief review of the anti-mosquito campaigns carried on under the direction of the 
writer during the year 1910. 

^HOviposition among Tree Crickets,” by P. J. Parrott, Geneva, N. 
Y. (10 minutes.) 

Studies of three common species as to egg-laying habits, 

‘'^Some Notes on Injurious Leaf Hoppers,” by Herbert Osborn, 
Columbus, Ohio. (10 minutes.) 

A discussion of some of tlie species destructive to cultivated crops. 

^^Notes on the Wheat-Head Army-Worm, Meliana alhilinm Hbn., 
as a Timothy Pest,” by R. L. Webster, Ames, Iowa. 

Notes on the life-history, habits, food plants, natural enemies and control of the 

insect. 


Adjournment. 
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Program 

Thursdayj December 29, 1 p. vi. 

Symposium 

On “ Spraying Machinery—Its Present Desiral)le and Undesirable 
Features.” 

Papers by E. D. Ball, Logan, Utah. 

A. L. Quaintance, Washington, D. C. 

L. H. Worthley, Boston, Mass. 

E, L. Worsham, Atlanta, Ga. 

The discussion will be led by the following members: 

T. B. Symons, College Park, Md. 

T. J. Headlee, Manhattan, Kansas, 

E, P. Felt, Albany, N. Y. 

E. P. Taylor, Grand Junction, Colo. 

W. E. Britton, New Haven, Conn. 

A general discussion will follow and an opportunity will be offered 
for the exhibition and explanation of new or improved spraying de¬ 
vices that may be submitted by the members of the Association, 

Beading of Papers 

^^Some Ways of Getting Entomological Information Before tlio 
Public,” by H. A. Gossard, Wooster, Ohio. (To be read by title.) 

Some Properties that Make Lime and Sulfur Wash Eff(ictive in 
Killing Scale Insects,” by George U, Shafer, East liansing, Mich. 
(15 minutes.)' 

The results of experiments tliat seem to point out the propc^rtic'S of tlicj lime and 
sulfur wash that make it effective in killing scale insects. 

^^Life History of'the Eice Weevil (Calaridra oryza L.) in Alabama/^ 
by W. E. Hinds, Auburn, Ala. 

^'Spraying with Linseed Oil Wash for the Oyster Shell Scale,” by 
R. L, Webster, Ames, Iowa. (2 minutes.) 

A brief account of a successful treatment of the oyster shell scale with a linseed oil 
emulsion. 

“Results of Test Sprayings for Gloomy and Euonymus Scales,” by 
Z. P. Metcalf, Raleigh, N. C. (10 minutes.) 

A brief summary of the results of two years’ tests against these insects. 
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''The Terrapin Scale in Maryland/^ by T. B. Symons and E. N. 
Cory, College Park, Md. (10 minutes.) 

Discussion of this scale in Maryland, injury it is doing and results of experiments 
for its control. 

“The Woolly Aphis, ScMzojieura lanigera,^^ by S. J. Hunter, Mai> 
liattan, Kansas. (10 minutes.) 

Additions to its life history and behavior; experiments in control. 

“New Data on the Apple Maggot,’^ by W. C. O’Kane, Durham, N# 
H. (5 minutes.) 

Brief summary of some of the results secured in the past summer^s work at the New 
Hampshire Station. 

■“Some Results from Spraying for the Codling Aloth/’ by R. 
Braueher, Douglas, Mich. (20 minutes.) 

An analysis of some of the results obtained in spraying for the codling moth and 
some conclusions and problems to be drawn from them*. 

‘^^Notes on the Egg Laying Habit of Smininodea exitiosa Say,’^ by 
E. N. Cory, College Park, Md. (7 minutes.) 

Co-operative Experimental Field System,” by A. F. Conradi, 
Clemson College, S. C. (10 minutes.) 

A discussion showing the necessity of such a system under South Carolina condi¬ 
tions and the method by which it is carried out. 

^'Notes on Some Insects Injurious in Nebraska During 1910,” by 
Myron IL Swank, Lincoln, Neb. (10 minutes.) 

Remarks on several cUvSCvS of insect damage of a severe or unusual character. 

'“Entomological Review of the Year in Ohio,” by H. A. Gossard^ 
Wooster, Ohio. (To be read by title.) 

Reports of committees. . 

Miscellaneous business. 

Election of officers. 

Bixing time and place of the next meeting. 

Adjournment. , ' 

A. P. Burgess, Secretary, E. D. Sanderson, President, 

Melrose Highlands, Mass. Morgantown, W. Ya* 
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NINTH ANNUAL MEETING 
ASSOCIATION OF HORTICULTURAL INSPECTORS 

Minneapolis, December 29 and 30, 1910 


First Session — Thursday 8 ])• m. 
Parlors, Dyckman Hotel 


Program 

Organization. 

Presideiit'^s annual address, F. L. Washburn, St. Anthony Park, Minn. 

Report of committee on affiliation, T. B. Symons, College Park, Md« 

Report of committee on permanent organization, G. G. Atwood, 
Chairman, Albany, N. Y. 

Miscellaneous business. 

Second Session—Friday 10 a. tn. 

Room 23, School of Mines Building, State University 

Call to order. 

Discussion of president's address. 

“New York Nursery Inspection,G. G. Atwood, Albany, N. Y. 

“European Conditions in 1910 and General Inspection Prospects/^ 
L. 0. Howard, Washington, D. C. 

“A Practical Alethod of Inspecting Imported Seedlings,etc., T. B« 
Symons, College Park, Md. 

Third Session ~ Friday 1 p. m. 

Call to order. 

“The Practicability of Nursery Quarantine Stations in Different 
States,” A. H. Conradi, Clemson College, S. Ck 

“The Health of Plants as Related to Insects, ” J. B. S. Norton, College 
Park,' Md, 

“Report' of Committee on 'Treatment of Infested Nursery Stock in 
Different States,” Franklin Sherman, Jr., Raleigh, N. C. 

“Results of Experiments in Dipping Trees and Fumigating Peach 
Buds,” T. B. Symons and E. N. Cory, College Park, Md. 

Report of committee on national legislation. 

Election of officers. 

• Miscellaneous business. 

Adjournment. 
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Questions for Discussion 


1. The Kind and Form of Information Concerning Individual Nur¬ 

series to be Furnished b}- an Inspector to Inspectors of other 
States. 

2. What is the Opinion of State Inspectors Regarding the Sale of 

Strawberry Plants from Districts Known to be Infested with the 
Strawberry Root Louse? 

3. What is the Best way to Treat Nursery Stock Infested with the 

San Jos6 Scale where such Stock is to be planted in Infested 
Orchards or sections, the owners of which do not regard San 
Jose Scale Infestation Serious, they having adopted adequate 
spraying methods for its control. 

4. Assuming that Nurserymen may demand that their trees shall be 

treated for San Jose Scale instead of being destroyed wKat formu¬ 
la for treatment should be employed? 

5. Why does Fumigation with Hydrocyanic-acid-gas occasionally fail? 

6. Will dipping nursery trees in lime-sulfur solution prove effective? 

If so, should roots be immersed? 

7. What action should be taken by Horticultural Inspectors in refer¬ 

ence to Imported Bulbs, Herbaceous and Green House Plants. 

8. What progress has been made in barring Wormy and Scale Infested 

Fruits from the Markets in Different States? 

9. What is the present state of Crown Gall on Apple? 

A. Relation of Crown Gall and Hairy Root. 

B. Prevention of this disease in the Nursery. 

C. Inspection and Requirements for Crown Gall. 

D. Contagiousness. 
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